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Preface 



Persistent hunger, malnutrition, and ill health threaten the ability of many 
countries to achieve the Millennium Development Goals by 2015. What 
happens in the agriculture sector — a supplier of food and essential nutrients, 
a source of income and employment, and an engine of growth — has important 
implications for nutrition and health. With the recent food crises, agriculture, 
for the first time in two decades, is high on the global agenda. The International 
Food Policy Research Institute (IFPRI) and its 2020 Vision Initiative decided to 
leverage this momentum to inform, influence, and catalyze key actors to better use 
agricultural investments to sustainably reduce malnutrition and improve health for 
the world's most vulnerable people. 

This book is intended to identify knowledge gaps, foster new thinking, and 
stimulate concrete actions on leveraging agriculture for improving nutrition and 
health. It is meant to serve a variety of audiences, from scholars, academics, stu- 
dents, and researchers, to practitioners working on the ground, to decisionmakers 
devising policies that successfully connect agriculture, nutrition, and health at the 
local, regional, and global levels. Readers interested in probing these topics more 
fully can follow the references to the discussion papers, journal articles, and books 
that underlie many of the chapters. 

This book is a compilation of peer-reviewed background papers and briefs 
commissioned by IFPRI for the international conference "Leveraging Agriculture 
for Improving Nutrition and Health," which took place in New Delhi in February 
2011. We hope this book will inspire dialogue within and between sectors, as a 
first step toward shaping agricultural investments that improve human nutrition 
and health around the world. 

Shenggen Fan Rajul Pandya-Lorch 

Director General, IFPRI Head, 2020 Vision Initiative, IFPRI 
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ost people would say agriculture is about growing food; they are right. 
Agricultural performance, after all, is measured in terms of production — for 
example, yield or grain production. The purpose of agriculture, however, 
does not stop there. At a deeper level, the purpose of agriculture is not just to grow 
crops and livestock for food and raw materials, but to grow healthy, well-nourished 
people. One of farmers' most important tasks is to produce food of sufficient quan- 
tity (that is, enough calories) and quality (with the vitamins and minerals needed 
by the human body) to feed all of the planet's people sustainably so they can lead 
healthy, productive lives. This is effectively one of the goals of agriculture, although 
it is rarely made explicit. 

Could agriculture do more to meet this goal? Recently the international devel- 
opment community has turned its attention to the potential for the agriculture, 
nutrition, and health sectors to work together to enhance human well-being. In 
some ways, of course, agriculture, health, and nutrition are already deeply entwined. 
Agricultural production is an important means for most people to get the food and 
essential nutrients they need. And in many poor countries, where agriculture is 
highly labor intensive, productive agriculture requires the labor of healthy, well- 
nourished people. Yet, in other ways agriculture, health, and nutrition are quite 
separate: professionals in these three fields usually work in isolation from one 
another, with their efforts sometimes dovetailing in mutually beneficial ways and 
sometimes working at cross-purposes. 

In an ideal world, consumers would be fully aware of the merits of nutritious 
foods, and producers, processors, and marketers, in turn, would know how to pro- 
duce, process, and market these high-quality, nutrient-rich foods. Market forces 
would provide the incentives, through product prices, to all involved in producing 
or consuming nutrient-rich foods. Unfortunately, our world is less than ideal, and 
market prices do not provide an adequate incentive for producing nutritious food. 
And, even if prices did reflect the nutritional value of food, they could put nutritious 
foods out of reach of poor people. This means public interventions are needed to 
correct market failures (when prices do not reflect the nutritional value of foods) 
or to improve affordability (for poor people). 
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How much more could agriculture do to improve human well-being if it 
included specific actions and interventions to achieve health and nutrition goals? 
What kinds of changes would maximize agriculture's contribution to human health 
and nutrition, and how could human health and nutrition contribute to a produc- 
tive and sustainable agricultural system? 



Room for Improvement 

Over the past century or so, agricultural development has been based on a para- 
digm of increasing productivity and maximizing the production of cereals. This 
paradigm has produced an agricultural system that is the world's primary source 
of calories and employs 60—80 percent of people in low-income countries (IFC 
2009). The ramping up of cereal production in the Green Revolution, for example, 
saved countless lives in Asia (Hazell 2009), and agricultural growth there has served 
as a springboard for a blistering pace of economic growth, improving the lives of 
millions. At the same time, agricultural intensification has led to a concentration 
on grain production; crowded out nutrient-dense crops like pulses, fruits, and 
vegetables; increased the risk of agriculture-associated diseases; led to the develop- 
ment of new diseases (such as the evolving forms of influenza); and exacerbated 
environmental degradation that can have negative consequences for human health. 
Moreover, millions of smallholders who produce food still suffer from poverty and 
hunger, and recent food price hikes have made those who are net buyers of food 
even more vulnerable. 

A look at the current global health and nutrition situation suggests agriculture 
can make an even greater contribution to health and nutrition. Indeed, leveraging 
agriculture for health and nutrition has the potential to speed progress toward 
meeting all eight of the Millennium Development Goals. The world's farmers 
already provide billions of people with diverse, healthy diets — yet more needs to 
be done. About one-seventh of the world's population is going hungry (FAO and 
WFP 2010). In developing countries, one out of four children — about 146 million 
in all — is underweight (UNICEF 2006). Millions of people suffer from serious 
vitamin and mineral deficiencies. For example, vitamin A deficiency compromises 
the immune systems of about 40 percent of children younger than age five in devel- 
oping countries and results in the early deaths of about 1 million young children 
each year. Iron deficiency impairs the mental development of 40— 60 percent of the 
developing world's children aged 6 to 24 months and leads to the deaths of about 
50,000 women a year during pregnancy and childbirth (Micronutrient Initiative 
and UNICEF 2004). The economic cost of micronutrient deficiencies is estimated 
to be 2.4-10.0 percent of gross domestic product (GDP) in many developing coun- 
tries (Stein and Qaim 2007). Thus the Copenhagen Consensus has ranked vitamin 
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A and zinc supplements for children and iron and iodine fortification of food as 
numbers one and three, respectively, in its solutions to the most important human 
challenges (Copenhagen Consensus Center 2008). Hunger and malnutrition have 
effects that last throughout the life cycle, with poorly nourished children growing 
up to be less healthy and productive than they could be. Girls who do not get the 
nutrition they need are at great risk of becoming undernourished women who, in 
turn, are at increased risk of giving birth to the next generation of undernourished 
children (ACC/SCN 2000). 

While some people are getting too little food, others are getting too much of the 
wrong food. Diets centered on cheap, calorie-dense, nutrient-poor foods (including 
both "fast foods" and nutrient-poor staples) are deepening the emerging epidemic 
of obesity and chronic diseases in countries undergoing economic and nutrition 
transitions. Overweight affects more than 1 billion people globally, and obesity 
affects at least 300 million. Since 1980, obesity rates have risen threefold or more 
in some areas of North America, the United Kingdom, Eastern Europe, the Middle 
East, the Pacific Islands, Australasia, and China (WHO 2010; Nugent 2011). 

The chapters in this volume look at the links among agriculture, nutrition, 
and health and their potential to convey more benefits to poor and hungry people. 
The authors come at the issues from many perspectives, examining not only the 
overall links among the three sectors, but also the specific roles played by economic 
and agricultural growth, innovations in crop science and food supply chains, the 
health of agricultural laborers, agriculture-associated diseases, women's place at the 
intersection of the three sectors, and the challenges of advocacy and policymaking. 



Conceptualizing the Links 

In Chapter 2 of this volume, John Hoddinott describes a conceptual framework 
that clarifies the links among agriculture, nutrition, and health. This framework 
includes the physical, social, legal, governance, and economic settings in which 
people live and work; the resources — time and capital — at their disposal; and the 
processes associated with agricultural production and determinants of health and 
nutritional status. These elements of the framework suggest pathways through 
which agricultural production and markets can affect health and nutrition, includ- 
ing changes in incomes, crop varieties, production methods, and allocation of 
resources within households. A clear framework that shows the relationships among 
agriculture, nutrition, and health can help decisionmakers exploit the links in poli- 
cies and programs. 

It is also possible to look beyond agriculture to the whole food system and its 
interaction with nutrition and health (see Chapter 3 by Per Pinstrup-Andersen). 
The food system includes not only agriculture but also natural resources and inputs; 
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transport, storage, and exchange; secondary production; and consumption. Each of 
these food system activities can interact with health and nutrition, in both obvious 
and less obvious ways. Integrated actions related to, for example, zoonotic diseases, 
HIV/AIDS, crop protection, sustainable management of natural resources, and 
food safety can not only promote agricultural productivity, but also improve nutri- 
tion and health and help overcome poverty traps. 



The Role of Growth in Improving Nutrition 

It is natural to assume that economic growth has a positive impact on people's 
nutritional status through increased incomes and food expenditures, but the lim- 
ited evidence available shows that, in a number of developing countries, economic 
growth has failed to result in better nutrition. 

Various studies show that in many agrarian countries agricultural growth is 
more effective than growth in other sectors in reducing undernutrition (see Chapter 
4 by Shenggen Fan and Joanna Brzeska and Chapter 5 by Derek Headey). The 
composition of growth, the distribution of growth, and the conditions under which 
growth takes place all matter. Growth in agricultural subsectors where poor people 
are engaged, such as staple crops, contributes more to reducing poverty and increas- 
ing calorie intake than growth in, for instance, export crops. Later in the develop- 
ment process, growth in other sectors besides agriculture becomes more important 
in improving food and nutrition security. Neither agricultural nor nonagricultural 
growth alone, however, is sufficient to reduce child undernutrition or micronutrient 
malnutrition (see Chapter 6 by Olivier Ecker, Clemens Breisinger, and Karl Pauw 
and Chapter 7 by Karl Pauw and James Thurlow). Complementary programs in 
nutrition, health, water and sanitation, and behavior change communication also 
need to be implemented and targeted to vulnerable populations, especially women 
and young children. More broadly, improvements in healthcare access and female 
education and reductions in fertility rates and poverty will help make nutrition 
more responsive to growth. 

Despite great strides in food production, agricultural growth has not had 
its expected benefits for nutrition in India, which is home to one-third of the 
world's undernourished children (see Chapter 20 by Stuart Gillespie and Suneetha 
Kadiyala). One part of the solution to this "Indian enigma" likely involves focus- 
ing on crops and livestock that have large nutritional impacts on both farmers and 
consumers. Another part may involve addressing socioeconomic factors that affect 
the link between agriculture and nutrition, including the distribution of assets, 
particularly land; the role and social status of women; rural infrastructure; and 
rural health and sanitation. Yet another part involves addressing other drivers of 
undernutrition by, for example, improving education and social welfare systems. 
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Opportunities to Meet the Challenge 

Although the agriculture, health, and nutrition sectors all seek to improve human 
well-being, agriculture has rarely been explicitly deployed in this way. However, 
opportunities exist all along the agricultural value chain to improve nutrition and 
reduce health risks. In Chapter 9, Corinna Hawkes and Marie T. Ruel examine 
how a value-chain approach to development can incorporate nutrition goals and 
thereby make nutritious foods more available and affordable for the poor. This 
approach starts by looking at every component of the food supply chain from the 
field to the table — including production, postharvest processing, marketing, and 
trade — and determining where value for nutrition can be integrated. Incentives 
are created in ways that do not interfere with the creation of economic value for 
supply-chain actors. New initiatives are emerging in several developing countries 
to explore the value-chain approach's potential to improve nutrition. 

Another innovation for leveraging agriculture to improve nutrition is biofor- 
tification — the breeding of new varieties of food crops with improved nutritional 
content. When people in malnourished communities receive these varieties to grow 
and eat, biofortified crops can contribute to the overall reduction of micronutrient 
deficiencies in a population. Compared with other approaches to micronutrient 
malnutrition, such as supplementation and fortification, biofortification offers 
several advantages: it targets poor people and rural areas; it is cost-effective because 
after the initial investment in research, the crops are available year after year; and 
it is sustainable because it relies on staple crops that people are already accustomed 
to eating. A pilot program in Mozambique and Uganda that has disseminated 
varieties of orange sweet potato with high levels of vitamin A has already shown 
increased vitamin A intakes in vulnerable groups (see Chapter 10 by Howarth 
Bouis and Yassir Islam). Successful results depend on high levels of bioavailability 
or bioconversion of the nutrients and high rates of farmer and consumer adoption. 

Part of the pressure on the global food system in recent years has come 
from rising incomes and rapid urbanization in developing countries, which have 
increased global food demand. IFPRI's International Model for Policy Analysis 
of Agricultural Commodities and Trade (IMPACT) shows that rich countries' 
dietary shift toward healthier and less-meat-intensive diets could increase calorie 
availability and reduce child malnutrition in poor countries. This finding sug- 
gests governments in rich countries should consider encouraging consumers to 
move away from meat-intensive diets through, for example, nutrition education 
and government-sponsored feeding programs (see Chapter 8 by Siwa Msangi and 
Mark W. Rosegrant). 

While agriculture can improve health through improved incomes or improved 
nutrition, it may also increase risks for certain diseases. Additionally, the food 
value chain involves many hazards: microbiological hazards, such as food-borne 
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pathogens; physical and chemical hazards, such as plant toxins and pesticides; and 
occupational hazards, such as accidents. Poor people face challenges in producing 
and consuming safe food. Policymakers are increasingly using risk analysis to help 
them decide on regulatory and other actions to reduce health risks along the food 
value chain (see Chapter 1 1 by Pippa Chenevix Trench, Clare Narrod, Devesh Roy, 
and Marites Tiongco). 

Another way of classifying agriculture-associated diseases is based on transmis- 
sion pathways; high-burden categories include zoonoses, food-associated diseases, 
water-associated diseases, and occupational diseases. Such diseases sicken and kill 
billions of people a year and impose enormous economic costs, especially on poor 
countries. It is important to assess the full costs of these diseases, not only to human 
health but also to agricultural productivity, the food economy, and the ecosystem. 
Because the causes and effects of these diseases are complex, they call for interven- 
tions that integrate several sectors, including agriculture and livestock production, 
human medicine, veterinary medicine, and environmental science (see Chapter 
12 by John McDermott and Delia Grace). Malaria, for example, is often linked 
to irrigation development and changes in land use associated with agriculture. It 
imposes heavy healthcare costs on small-farm households and impedes agricultural 
development by leading to declines in labor. The problem of malaria makes a clear 
case for coordination of health and agricultural policies (see Chapter 15 by Kwadwo 
Asenso-Okyere, Felix A. Asante, Jifar Tarekegn, and Kwaw S. Andam). 

It is clear that disease cuts the productivity of farm labor in both the short 
and long terms and that farm labor itself can harm people's health and nutrition 
status. This means that health and agriculture interventions should be designed 
with these two-way linkages in mind. But does it follow that health investments 
necessarily improve agricultural productivity? Research on this question is sparse. 
The available evidence suggests that some inexpensive health interventions (such 
as micronutrient supplements) can have large effects, that health interventions are 
most effective when combined with education and infrastructure investments, and 
that improving children's health can lead to increased adult productivity in the long 
term (see Chapter 13 by Paul E. McNamara, John M. Ulimwengu, and Kenneth 
L. Leonard and Chapter 14 by Kwadwo Asenso-Okyere, Catherine Chiang, Paul 
Thangata, and Kwaw S. Andam). 

Women are an important group linking agricultural development and human 
health and nutrition. They are not only responsible for food preparation and car- 
ing for young children and ill household members, but in many countries women 
are also the main agricultural producers. Strengthening women's position both 
within the agricultural sector and within the household can significantly improve 
households' nutrition and health. Experiences from several agricultural develop- 
ment strategies show much scope exists for increasing women's access to and control 
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over resources, such as household income (see Chapter 16 by Ruth Meinzen-Dick, 
Julia Behrman, Purnima Menon, and Agnes Quisumbing). 



Policymaking across Sectors 

Making policies that leverage agriculture for nutrition and health poses particular 
challenges. Malnutrition and poor health are the result of many factors and require 
action in a whole range of sectors. Although the health and agriculture sectors have 
well-established institutions within government, they are not organized in ways 
that readily allow for cross-sectoral action. And the nutrition sector often lacks 
a high-profile place in government. It suffers from a lack of awareness about the 
consequences of and solutions to malnutrition, weak commitment from political 
leaders, and limited resources for public investment. Nonetheless, there are ways to 
promote action on nutrition and across sectors, including advocacy by civil society 
and community groups and the cultivation of policy champions (well-connected 
and well-informed people with access to the policy process). Agriculture-associated 
health problems require joint agriculture and health solutions. Achieving these 
joint solutions may involve creating incentives for intersectoral collaboration, 
implementing multisectoral policy reviews, carrying out health-impact studies of 
agricultural development projects, and promoting joint agriculture, nutrition, and 
health policy formulation and planning (see Chapter 17 by Todd Benson, Chapter 
18 by Robert Mwadime, Chapter 19 by Brenda Shenute Namugumya, and Chapter 
21 by Joachim von Braun, Marie T. Ruel, and Stuart Gillespie). 

The best approach to finding positive synergies among agriculture, nutrition, 
and health may depend on a country's position in the dietary transition, where 
stage one is a diet low in calories and micronutrients, stage two is a diet adequate 
in calories for most people but with inadequate micronutrients, and stage three is 
a diet that provides excessive calories, still with possible micronutrient deficiencies. 
In stage one countries, government's primary task is to provide public goods that 
contribute to improvements in agriculture, nutrition, and health, such as infrastruc- 
ture, education, and health services. During stage two, the task is to deliver targeted 
agricultural, nutritional, and health services to people who do not experience the 
benefits of growth. At stage three, governments must regulate the growing private 
sector, including commercial farms, food manufacturers, retailers, and restaurants 
(see Chapter 22 by Robert Paarlberg). 

Breaking down the siloes between the sectors will require a change in thinking. 
Education in all three sectors can do more to highlight the synergies among them 
and develop a shared body of knowledge that will follow students into their profes- 
sional lives. Professionals in the three sectors should retain their deep expertise in 
their subject areas, while also gaining a greater familiarity with the other sectors' 
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main concerns and opportunities. By developing cross-disciplinary programs, 
educational institutions can produce graduates and professionals who — in their 
capacity as extension workers, healthcare providers, or nutrition counselors — can 
effectively translate the linkages among agriculture, health, and nutrition in the 
field for the benefit of all. In addition, evaluations of projects and programs in all 
three sectors should take the other sectors into account, to help implementers gain 
feedback and to create incentives for collaboration. 



Regional Experiences 

The links between the three sectors — and consequently, potential solutions — will 
undoubtedly look different in different countries and regions, given the variations 
in agricultural systems and practices, food systems, and health and nutrition status. 
Initial efforts in some countries can point the way to potentially effective approaches 
and show what works and what does not. It is important to examine how successes 
can be adapted and scaled up in different regions because the lessons learned from 
experience to date will suggest areas for investment and policy change. 

In Africa, poor nutrition and health remain persistent problems. Although 
a new focus on agriculture in the region presents an opportunity for countries 
to exploit the links among agriculture, nutrition, and health as they revise their 
agricultural policies and direct more funding to the sector, many policymakers at 
the national, district, and local levels still do not see nutrition as a development 
issue that should play a role in agricultural planning — despite the existence of 
several programs linking the sectors in that region. Raising nutrition's profile in 
African policymaking circles will thus require strong advocacy from civil society 
to senior policymakers. 

In South Asia, malnutrition is disturbingly high. Important questions remain 
about why strong economic growth in the region, especially in India, has not done 
more to push down rates of malnutrition there. It is clear, however, that investments 
are needed to improve safety net systems and targeted nutrition programs; increase 
the production and consumption of nutritious foods; enhance gender equity; and 
strengthen agricultural technologies, rural infrastructure, information technology, 
and irrigation, water, sanitation, agricultural extension, and credit systems. In addi- 
tion, programs often rely on nongovernmental organizations (NGOs) for funding 
and support; when NGO funding stops, so do the programs. Consequently, it is 
important to ensure program sustainability to improve people's nutrition and health. 

Although East Asia does not suffer from as much undernutrition as some 
other regions, problems of malnutrition remain. For a number of countries in 
East Asia, agriculture means rice production. Impressive gains in the productivity 
of rice farmers in recent decades have helped raise incomes and reduce hunger. 
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Nonetheless, many farmers still have problems getting access to high-quality seeds, 
fertilizers, water, rural infrastructure, and machinery for processing. It is also 
important to promote more diverse diets and educate farmers in the region about 
the potential for growing more nutritious crops, such as fruits and vegetables. A 
holistic, community-based approach to linking agriculture, nutrition, and health 
has worked well in some countries, including Thailand. Experience there shows the 
importance of teaching people about nutrition at the community level, teaching 
agricultural skills, and making sure farmers have the land, credit, and postharvest 
technologies they need. 

Walking the line between undernutrition and overnutrition has proven difficult 
in many parts of the world. In Latin America, hunger overlaps with overweight 
and obesity, sometimes even in the same family, so efforts are needed to deal with 
both undernutrition and health problems related to overnutrition. Argentina, for 
example, has recognized that overweight is concentrated among its poor citizens. 
Joint public and private action is needed to help reduce sugar, salt, and saturated fat 
in manufactured food products. Brazil has one of the world's largest school feeding 
programs, which brings together agriculture, nutrition, and health, but poverty- and 
hunger-related social programs have not yet reached all poor and marginalized 
groups, so more remains to be done. 

Finally, in the high-income countries, overweight and obesity are reaching 
epidemic levels. In many of these countries, government policies are designed 
to maximize the export value of crops and enable low food prices at home, with 
deleterious effects on the health and nutrition of citizens. Unfortunately, evidence 
of cost-effective countrywide approaches to decreasing overweight and obesity is 
extremely scant. As with micronutrient interventions, overweight and obesity pre- 
vention will likely need a much more multisectoral approach. Educational programs 
on nutrition and health in schools and communities can build awareness, but they 
must also take into account the psychology of consumers and the difficulty of 
changing their behaviors. 



Looking Ahead 

The world food system, where the agriculture, health, and nutrition sectors come 
together, faces serious challenges in the coming years. High and volatile food prices 
are likely to be a reality for the foreseeable future. They pose difficulties not only 
for food consumers, who often shift their diets to cheaper, less-nutritious foods, 
but also for food producers, who may reduce their investments in agriculture in 
the face of increased input prices and uncertain output prices. Rising populations 
and changing diets are putting pressure on farmers to produce more food with the 
same resources. And climate change creates risks for agriculture and health — and 
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by extension, nutrition — that are only beginning to be understood. This is the 
context in which decisionmakers at all levels and in many sectors will need to act 
(see Chapter 23 by Shenggen Fan, Rajul Pandya-Lorch, and Heidi Fritschel). 

At the same time, attention to the agricultural sector is growing, along with an 
interest in leveraging agriculture for nutrition and health. Now is an ideal time to 
look for solutions that will not only help make the agricultural system highly pro- 
ductive and sustainable, but also maximize its contributions to human well-being. 
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Chapter 2 

Agriculture, Health, and Nutrition: 
Toward Conceptualizing the Linkages 

John Hoddinott 



Agriculture and health and nutrition have long occupied separate realms. 
Analyses of agricultural production seldom recognize that health status 
affects productivity, nor do they recognize that agricultural goods and pro- 
cesses have health consequences. At the policy and programmatic levels, agriculture 
and health operate in separate silos, seldom considering the consequences of their 
actions on sectors outside their own. This separation is strange given that agriculture 
and health and nutrition are tightly wedded. Agriculture is the primary source of 
calories and essential nutrients and is a major source of income for the world's poor, 
while agriculture-related health losses are massive. 

Strengthening the policy and programmatic links between agriculture and 
health and nutrition requires a means of seeing how their myriad links fit together. 
This chapter sketches a framework that elucidates the channels through which 
agriculture affects health and nutrition and vice versa. While this framework can be 
applied at the global or national level, here it is focused on households and individu- 
als, given that improving individual welfare is the ultimate goal of public policy. 



The Basic Framework 

The framework has three components: settings, resources, and the processes 
associated with agricultural production and the determinants of health and nutri- 
tion status. 

Settings 

The physical, social, legal, governance, and economic settings in which individu- 
als live and work influence their actions. The physical setting refers to phenomena 
that affect agricultural production, such as the level and variability of rainfall, soil 



This chapter is based on the author's 2020 Conference Paper, Agriculture, Health, and Nutrition: 
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fertility, distances to markets, and quality of infrastructure. The physical environ- 
ment also incorporates phenomena that directly affect human health — access to 
safe water and the presence of communicable human and zoonotic diseases being 
primary examples. The social setting captures such factors as the existence of trust, 
reciprocity, social cohesion, and strife. Norms of gender roles, "correct" behaviors, 
and folk wisdom — for example, what type of foods mothers "should" feed their 
children — are also part of the social setting. 

The legal setting can be thought of as the rules that govern economic exchange. 
It affects agriculture through the restrictions it imposes on and the opportunities 
it creates for the production and sale of different foods, and through the regula- 
tion of labor and capital markets. The legal setting also affects health in terms of 
regulations applicable to the health sector in addition to those that govern food 
processing and safety. The governance setting captures how rules are developed, 
implemented, and enforced. It includes the political processes that create rules — for 
example, centralized or decentralized decisionmaking, dictatorial or democratic 
governance, and so on — and the implementation of these rules through bureaucra- 
cies, parastatals, and third-party organizations. Finally, the economic setting captures 
policies that affect the level, returns, and variability of returns on assets and, as 
such, influence choices regarding productive activities undertaken by individuals, 
firms, and households. 

Resources 

Households have resources — time and capital. Time refers to the availability of 
physical labor for work. Capital includes such assets as land, tools, livestock, social 
capital, financial resources, and human capital in the form of schooling and knowl- 
edge. It also includes human capital in the form of health and nutrition status. 
Some resources, such as health and schooling, are always held by individuals, while 
others, such as land, may be individually or collectively owned. These resources are 
allocated to different productive activities, including food production, cash-crop 
production, livestock raising, and nonagricultural income-generating activities, 
such as wage labor, handicrafts, and services. 

Households may receive transfer income from other households or from the 
state. For smallholder households, agricultural production will be the predomi- 
nant use of household resources. For landless or near-landless households, urban 
households, or households located in more advanced economies, wage labor or 
nonagricultural business activities will matter most. While differences in livelihoods 
do not change the basics of the framework presented in this brief, they imply that 
certain links among agriculture, health, and nutrition will be more important for 
some households than for others. 
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Agricultural Production 

Agricultural production is affected by the settings within which the household 
resides, with the physical and economic settings being especially important. Both 
the natural physical setting — rainfall, temperature, soil quality, elevation, and so 
forth — and the man-made physical setting — roads, bridges, and other forms of 
infrastructure — influence what livestock can be raised, what crops can be grown 
and when, and the places where these products can be marketed. The economic 
setting — particularly the markets encountered by farmers — provides signals as to 
what activities are profitable and the types of inputs that can be profitably employed. 
Within these settings, the household allocates its resources, capital, knowledge, 
and time. In some cases, allocations of all resources may be a collective decision. In 
other cases, individual men and women within the household may choose how to 
allocate the resources under their own control, independent of what other house- 
hold members choose to do. In still other cases, some activities will be undertaken 
collectively or perhaps under the direction of one household member, while others 
are done individually. 

In making these allocations, household members are also making choices 
about the technologies used in the generation of income. These technologies gov- 
ern what crops will be produced, what livestock will be raised, how they will be 
produced, and when production will take place. Note that the health and nutrition 
status of individual members will affect the choice of activities, the timing of these 
activities, and the intensity with which productive activities will be undertaken. 
For example, individuals who are suffering from iron deficiencies or have a physical 
disability will encounter greater difficulty in using their physical labor to produce 
agricultural output. In populations where there are severe deficiencies in energy 
intake, or where economic activities are physically demanding, increased nutrient 
intake can raise labor productivity. 

Savings and Consumption 

Income can be saved or consumed. Savings create a feedback loop within this 
framework. Consumption decisions, in terms of the quantity and quality of goods 
consumed and the timing of this consumption, are affected by prices faced by 
households which in turn are a reflection of the structure, conduct, and perfor- 
mance of the markets with which households interact. Markets provide goods, such 
as medicine and clothing, that positively affect health status, as well as those that 
negatively affect health, such as tobacco. Food consumption — with its quantity, 
quality, and diversity dimensions — will account for a considerable fraction of the 
budgets of poor households. 



16 JOHN HODDINOTT 



Determinants of Health Status 

The setting within which households and individuals live affects health. The physi- 
cal setting — climate, access to water, the prevalence of communicable diseases, and 
health infrastructure — plays a major role in health status. So too does the social 
setting. Norms regarding what constitutes good health, the circumstances under 
which individuals should seek healthcare from modern or traditional sources, and 
how illnesses should be treated will all affect health status. Health is also affected 
by the allocation of individual and household resources. Assets in the form of the 
quality of housing and physical goods associated with water, sewerage, and waste 
disposal will affect health status. Knowledge of how health should be maintained, 
how illnesses can be identified, and how those illnesses can be treated will affect 
health. The allocation of time plays an important role in maintaining or improv- 
ing health. Health status is also affected by the consumption of goods that directly 
improve or worsen health. Nutritional status affects health — for example, severe 
vitamin-A deficiencies lead to blindness. 

The links between health status and agriculture are bidirectional. Choices 
made in agricultural production affect health through three channels. First, manual 
work in agriculture is physically demanding and can directly damage health. 
Second, agricultural work exposes individuals to harmful pathogens, such as those 
found in water-borne diseases or those that come from zoonotic sources. Third, 
where agricultural production involves the use of chemical pesticides, exposure to 
these can be another threat to health. 

Determinants of Nutritional Status 

Nutritional status results from the combination of time, physical assets, and knowl- 
edge of good nutritional practices, together with health status and the consumption 
of food. Food consumption, in terms of quantity, quality, and diversity, plays a 
major role in determining nutritional status and, as such, provides the most direct 
link between agriculture and nutrition. But it is not the only factor. There are physi- 
cal assets involved such as cooking pots and utensils. The nutritional status of very 
young children will be affected by the frequency of feeding — this is an example of 
how allocation of time (here, time devoted to childcare) affects individuals' nutri- 
tional status. Social norms regarding foods and who "should" consume them, and 
knowledge of what are the right foods to consume and in what quantities also affect 
nutritional status. Because nutritional status depends on the capacity of the body to 
absorb nutrients, it is affected by other dimensions of an individual's health status, 
such as the presence of healthy intestinal mucosa. Finally, the nutritional status of 
an individual within a household depends on how the amount of food and other 
inputs into nutrition are allocated across members. 



AGRICULTURE, HEALTH, AND NUTRITION 17 



Leveraging Change to Agriculture to Affect Health and 
Nutrition 

There are numerous locations within the framework where leverage can be applied 
to bring about changes. Levers are available to policymakers and other stakeholders, 
but they can also be operated by natural, market, or other forces. 

Levers affecting agricultural production, emanating from either the public or 
private sector, operate at the level of settings, resources, production, and markets. 
For example, environmental programs that focus on soil and water conservation 
are levers that affect the physical setting. Infrastructure improvement affects both 
the level and type of agricultural production. Changes in the economic setting 
such as changes in exchange rates, tariffs, and openness to trade — which partly 
reflect globalization — will affect access to inputs and to new markets. Private and 
public actors can change value chains in ways that affect incomes received by farm- 
ers, the types of foods available to consumers, and prices faced by both producers 
and consumers. 

Levers affecting agricultural production and markets will affect health and 
nutrition through six pathways. 

1. Changes to incomes: When changes in agricultural production lead to increases 
in household income, the income can be used to purchase goods that affect 
health status. Better clothing and the ability of households to purchase improved 
healthcare are examples of this potential to improve health status, while the 
purchase of tobacco products will damage health. Higher incomes can be used 
to purchase more food, higher-quality food, and a more diverse diet. These 
will directly improve nutritional status. Higher incomes will affect health 
indirectly through their impact on nutritional status and directly where the 
food purchased has fewer pathogens and thereby reduces exposure to food- and 
water-borne diseases. 

2. Changes in crops, farm practices, andmarkets: Changes in agricultural production 
can result in the introduction of new foods into diets. At the farm level, the intro- 
duction of new crops as a result of innovations in crop breeding (for example, 
biofortified foods) has the potential to improve both health and nutrition. At the 
level of local, regional, or national food markets, actions by the private sector, 
governments, or other actors can make existing foods produced within a country 
available to new markets. Reforming tariffs and reducing barriers to agricultural 
trade will permit the entry of foods only produced outside the country. Finally, 
changes in processing can also affect foods consumed. This can be beneficial, 
for example, where foods are fortified with micronutrients, or harmful, as in 
cases where processing introduces excessive levels of sodium. 
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3. Changes to crop varieties and production methods: Changes in the types of crops 
that are grown or changes in production processes may make agricultural work 
either more or less physically intensive. For example, mechanization will reduce 
the physical demands of agricultural labor, whereas crops that require greater 
manual weeding will increase it. They will also change exposure to pesticides, 
zoonoses, and work-related accidents. 

4. Changes to the use of time: Where changes increase the returns to time spent in 
agriculture, households may increase the amount of labor they devote to agricul- 
tural production. If this labor does not come from outside the household and if 
it does not come from reduced leisure, then some other household activity will 
be affected. Households might reduce time spent on other income-generating 
activities, make greater use of child labor, or reduce time spent on the produc- 
tion of health or nutrition. 

5. Changes to savings: Where changes in agricultural production result in higher 
incomes, individuals and households may choose to save some of these higher 
incomes in the form of assets that improve health. 

6. Changes in intrahousehold resource allocation: Changes in agricultural production 
may result in changes in the allocation of resources within the household. If this 
change results in women earning greater income, it may affect how households 
spend money, how food is allocated, and what types of assets are accumulated. 

It is not always clear whether a change in agricultural production will improve 
or worsen health and nutrition. Several factors are at play. First, how large are the 
income effects of this change? Are these gross or net (accounting for input costs) 
income changes? How does income derived from other, nonagricultural income 
sources change? How strong are the links between income changes and the dimen- 
sion of health being considered, as mediated through changes in consumption of 
goods that affect health status? Does higher income cause households to purchase 
more food or foods of improved quality? Do households spend these higher incomes 
on goods that have no effect, or even a negative effect, on health and nutrition? 

Second, how do these changes affect pathways through which agricultural produc- 
tion affects health directly? hit household members more exposed to zoonoses or to 
poisons such as those found in pesticides? Is more time spent in agriculture and less 
in the production of health or nutrition? Does the intensity of agricultural labor 
increase or decrease? To what extent does this offset or magnify the beneficial effects 
that these changes may have on household income? 
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Third, are the inputs into health andnutrition complements or substitutes? If a cer- 
tain level of nutritional status can be maintained by reducing time spent preparing 
meals and purchasing prepared foods, then these purchased foods are a substitute 
for time spent cooking. But not all inputs are substitutable. If a child is suffering 
from diarrhea, trying to increase her food consumption without treating the illness 
will not improve nutritional status. 

Finally, how are these changes — their benefits and costs — distributed within the 
household and across households? hit the people who benefit from these changes the 
same people who incur costs? 



Implications for Policy 

These myriad links — both beneficial and adverse — among agriculture, health, 
and nutrition pose challenges for policymakers. In an area of ongoing research such 
as nutrition, the key policy lever for poor countries — where a large proportion of 
the population relies on agriculture for their livelihoods — will be the changes in 
crops, farm practices, and markets. Technological improvements and value-chain 
enhancements, if distributed effectively, can affect the supply of healthy and nutri- 
tious foods while simultaneously boosting incomes. It is this potential that makes 
agricultural innovation a leverage point for policy and programmatic interventions. 



Concluding Remarks 

The links among agriculture, health, and nutrition are most complex when we con- 
sider smallholder households. However, the framework is equally applicable to other 
household types. For example, landless rural households and urban households are 
typically net food consumers, and so changes in agriculture affect health and nutri- 
tion largely through changes in the quality, variety, and prices of foods available 
to them. The framework can also be readily adapted to national or global levels. 

Anything that affects agriculture has the potential to affect health and nutrition, 
and anything that affects health and nutrition has the potential to affect agriculture. 
While some of these pathways imply that changes in agriculture will have positive 
impacts on human health, this is not true of all pathways. Policymakers in all sec- 
tors need to be cognizant of these multiple pathways and their bidirectional effects. 
The importance of different links will often be context-specific and determined by 
characteristics of the population being considered. The policy challenge is to ensure 
that changes occurring in agriculture come about in a way that maximizes benefits 
to human health and nutrition while minimizing the risks. Many of the chapters 
in this book describe particular contexts and circumstances where this has been 
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achieved. Policy that uses the linkages among agriculture, health, and nutrition can 
produce good outcomes on all fronts. 



Chapter 3 

The Food System and Its Interaction 
with Human Health and Nutrition 

Per Pinstrup-Andersen 



The food system begins and ends with health and nutrition. Advances in 
the health sciences, including genomics and stem cell biology, continue to 
reinforce the principle that nutritious food is essential for the achievement 
of full physical and cognitive potential for all individuals and populations and for 
sustaining health through the aging process. Likewise, advances in the social and 
behavioral sciences are revealing the many dimensions of health, the behaviors 
that promote health, and the value of health in generating productive agricultural 
systems and sustainable development. Health is now considered a primary goal and 
quantifiable endpoint of food systems. It is also an important force in agricultural 
policy, driven in part by the emergence of the "triple burden" of malnutrition — the 
coexistence of hunger, nutrient deficiencies, and excess intake of calories leading to 
overweight and obesity in many poor countries — that has resulted in part from a 
lack of harmony between food systems and the promotion of human health. 

Traditionally, an invisible firewall has separated the agriculture, health, and 
nutrition sectors. In university-level training and research, for example, health train- 
ing, research, and projects reside in one part of the university, and agricultural train- 
ing, research, and projects reside in another. This firewall extends to development 
organizations and governments' single-sector ministries. Yet evidence suggests that 
agricultural projects would have a greater health and nutritional impact if health 
and nutrition goals were explicitly integrated into their design and implementation. 
Indeed, one would expect strong interactions and synergies between health and 
nutrition and other parts of the food system — not just agriculture. An integrated 
approach to developing agriculture and food systems and improving health and 
nutrition would yield more effective and efficient solutions in all of these areas. 



This chapter is based on The African Food System and Its Interaction with Human Health and 
Nutrition, ed. Per Pinstrup-Andersen (Ithaca, NY, US: Cornell University Press in cooperation 
with the United Nations University). 
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An Overview of the Food System, Health, and Nutrition 

A food system may be described simply as a process that turns natural and human- 
made resources and inputs into food. As shown in Figure 1, such a system may 
consist of the resources (such as land, water, a healthy workforce, and sunshine); 
inputs (such as plant nutrients, pest-control measures, and knowledge); primary 
agricultural production; secondary production or processing; and transport, stor- 
age, and exchange activities to make the food available at the time and place and 
in the form desired by consumers. Food systems need not be stagnant. In fact, 
if the goal is to improve them, it is useful to visualize food systems as dynamic 
behavioral systems that can change in response to changes in the behavior of the 
various decisionmakers and agents within them, such as consumers, producers, 
market agents, resource owners, nongovernmental organizations, and governments. 

Food systems are means to an end rather than ends in themselves. They exist 
to serve people. Their relations to human health and nutrition are many and 
strong, and they offer tremendous opportunities for improving or harming people's 
well-being — opportunities that need to be fully understood and acted upon. Food 
systems are also closely tied to natural resources and the climate, and the sustain- 
ability of food systems and improved health and nutrition depend on the health of 
the natural environment. 

Each of the food-system activities may interact with health and nutrition, and 
Figure 2 illustrates some of these interactions. The most obvious interaction is 
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fi g u r e 2 Interactions between food systems and human health 
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the way in which the food system makes food available to meet people's needs for 
dietary energy and nutrients. Yet to achieve food security individuals must have 
access to the food available, and their access is influenced by their purchasing power, 
their own production, and other factors. The food system may increase people's 
access through lower food prices brought about by lower unit costs of production, 
higher incomes among farmers and farm workers, and higher incomes outside the 
agricultural sector resulting from income -multiplier effects generated by higher 
farm incomes. Furthermore, changes in the food system may influence other deter- 
minants of nutrition, such as access to clean water and sanitation. Thus, changes in 
food systems may improve or worsen the nutrition situation, with repercussions on 
other health factors. It is estimated, for example, that more than half of developing 
countries' child mortality is associated with malnutrition and hunger. Children who 
suffer from hunger or malnutrition are less resistant to several infectious diseases 
and more likely to die from such illnesses. The food system may also contribute to 
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increasing or decreasing the prevalence of chronic diseases by influencing changes 
in the prevalence of overweight and obesity. 

Although much past research and debate have focused on the impact of agri- 
culture on nutrition, it is important to recognize that there is a two-way causal 
relationship. Health and nutrition may also affect agriculture and food systems. 
For instance, energy and nutritional deficiencies, infectious diseases, obesity, and 
chronic diseases may influence food systems by lowering the labor productivity of 
food system workers; by reducing the adoption of improved technology and the 
use of inputs and credit; and by leading to suboptimal use of land, water, and other 
resources. Labor productivity may also be influenced by infectious diseases, such as 
malaria and bacterial and virus contamination, associated with water management 
in the food system. 

Improving food quality in ways that support human health will require an 
integrated approach that encompasses both the agriculture and health sectors and 
will open new avenues of agricultural research. It will require coordinated efforts 
in the study of soil quality, plant varieties, crop and food engineering, food safety, 
climate change, plant and animal health, and food processing, among others. And 
because such an approach will require more diversity in the types of crops grown, 
with implications for all aspects of farming, it will raise new challenges for efforts 
to achieve sustainable agriculture. 



The Poverty/Hunger/Ill-Health Trap 

The interactions between agriculture, health, and nutrition mean that all three 
sectors play a role in the poverty/hunger/ill-health trap that afflicts millions of 
poor people around the world. Ultra-poverty (living on less than half a dollar a 
day), poor health, hunger, and malnutrition are mutually reinforcing conditions 
that push people into a poverty trap — a "self-reinforcing mechanism that causes 
poverty to persist" (Azariadis and Stachurski 2007). Widespread hunger and mal- 
nutrition combine with prevalent infectious diseases to cause poor health. Poor 
health and health shocks in turn have economic and productivity implications 
that are particularly pronounced in rural areas, where the food system is the main 
source of income and employment. In fact, recent research suggests that major 
health shocks may be the leading cause of collapse into long-term poverty. The 
productivity consequences of health shocks are likely to be most severe for farmers 
and others who undertake hard physical work. Furthermore, the income effects of 
health shocks will be direct and severe among semi-subsistence farmers, who may 
not be able to provide the labor needed to bring the crop to harvest. The resulting 
poverty trap has dire implications for human well-being, cognitive development, 
and individual and national incomes. 
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The prevalence of poverty traps points to the importance of strategies that 
integrate health, food, nutrition, and environment. Christopher Barrett (2010) has 
noted that "all past cases of rapid, widespread progress out of poverty have been 
causally associated with the transformation of food systems." 



An Integrated Approach 

The interactions between the food system and human health and nutrition illus- 
trated in Figure 2 point to several potential areas for integrated action that can serve 
the goals of all three sectors. 

• Biofortification. Efforts to develop and diffuse nutritionally fortified food crops 
offer very promising opportunities for reducing micronutrient deficiencies in a 
sustainable manner. Industrial fortification may help reduce such deficiencies in 
urban areas and rural areas with highly developed infrastructure. A more effective 
avenue for reaching nutrient-deficient people in most rural areas of developing 
countries to alter the seeds so that staple food crops consumed by low-income 
people may contain more absorbable nutrients. 

• Zoonotic diseases. Many of the health problems affecting humans — including 
measles, tuberculosis, AIDS, avian and swine influenza, and mad cow dis- 
ease — originated with animals. A better understanding of disease transmission 
mechanisms and extensive surveillance for early detection of disease outbreaks 
could help strengthen both agricultural systems and human health. E. Fuller 
Torrey (2011) points out that four other factors will also require attention: (1) the 
relationship between animals and humans and reconsideration of the sharing of 
living space; (2) modes of transportation that facilitate transmission of infectious 
diseases; (3) animal slaughter practices and other food-processing activities; and 
(4) ecological and environmental shifts such as urbanization, climate change, 
and deforestation. 

• HIV/AIDS. In parts of Africa, food insecurity and HIV/AIDS coexist and inter- 
act in a vicious circle. Agricultural policies and programs that are responsive to 
this can further both AIDS-related goals and agricultural productivity goals. 
Collaboration among nutritionists, agricultural economists, and program man- 
agers could enhance programs designed to improve food security for households 
and communities (Gillespie 2010). 

• Crop protection. Better agroecological pest management in agriculture could 
help reduce pesticide use and thereby protect farmers from exposure to excessive 
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pesticides and consumers from toxins in the food supply. An integrated crop- 
management approach would consider crop diversity and resiliency and incor- 
porate host-plant tolerance and resistance when possible, relying on chemical 
pesticides as a last resort (Nelson 2010). 

• Sustainable management of natural resources. Agriculture, nutrition, and health 
all have important links to the natural environment. Unsustainable management 
of land, water, and other natural resources can lead to soil erosion, siltation in 
watersheds, seasonal water scarcities, and water-borne and insect vector-trans- 
mitted diseases, with negative effects on agricultural yields and incomes as well 
as on nutrition and health. In contrast, sustainable management of land and 
water and preservation of biodiversity can help improve health and nutrition not 
only directly but also indirectly by maintaining agricultural yields and incomes 
(Herforth 2010). 

• Food safety. Given the weak food control systems, poor infrastructure, lack of 
resources, and improper food handling common in many developing countries, 
food- and water-borne diseases impose a high burden on poor people, yet they 
are often overlooked, unreported, or ignored. Improvements should be made to 
food safety along the entire food chain, from production to storage, transporta- 
tion, and processing. Also needed are improvements in surveillance systems and 
in public awareness of basic hygiene and food safety measures. It is important to 
recognize, however, that if improving food safety raises the cost of food, it may 
threaten the food security of the poorest people (Nakimbugwe and Boor 2010). 

These kinds of integrated approaches, as well as other poverty-reducing policies 
that promote agricultural productivity, improve rural infrastructure, and strengthen 
domestic markets, will help create sustainable health and nutrition improvements. 

Approaches like these, however, take time to show impact. In the short term, 
complementary programs and policies, such as income and transfer programs and 
primary healthcare, are needed (Alderman 2010). Many poor people who suffer 
from chronic hunger, malnutrition, and health problems are defenseless against 
income shocks caused by production, market, or employment losses. Without safety 
nets or some other insurance mechanism, income shocks can result in severe suf- 
fering, further nutrition and health deterioration, and death. Safety net programs, 
and the mechanisms to target them to beneficiaries, need to be context-specific 
and take into account what is known about how households behave, including how 
household decisionmaking relates to gender (see Box 1). It is important to view such 
programs not as unproductive handouts, but as investments in human resources and 
future economic growth and stability. Not only are health and nutrition intrinsically 
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box 1 Empower Women to Play an Effective Role 

The link between health and productivity is particularly important for 
women — partly because of the role women play in food production, food 
preparation, and child care and partly because of their special vulnerabilities 
related to reproductive health. The limited communication between agricul- 
tural and health research is an obstacle to women's ability to meet nutrition 
and health goals for themselves and their families. 

Women are key players in food systems — in Africa, for instance, they 
account for 70 percent of farm labor and perform 80 percent of food process- 
ing. They are certain to play a large role in producing increased food supplies 
to meet rising demand. But women must be given the power to play their role 
in agriculture effectively. They will require access to land rights, water-use 
rights, credit, extension services, and well-functioning markets for inputs and 
outputs. In many areas women smallholder farmers are attempting to raise 
their incomes through better access to output markets, and supermarkets 
are offering new market opportunities. But these opportunities also present 
smallholders with new competitive conditions, requirements for improved 
food safety, and demands for consistency in quantity and quality, which they 
may have difficulties meeting. 

Agricultural projects and policies must therefore take context-specific 
gender norms and women's heavy time demands and constraints into 
account. Both women and men should be involved in developing priorities 
and implementation strategies for projects and research for the food system 
(Cramer and Wandira 2010). 



important measures of well-being, but they can make workers more productive and 
thereby help transform food systems into vehicles for greater economic growth and 
poverty alleviation. 



The Bottom Line 

Human health and nutrition are both the foundation of a strong food system and 
the expected outcome from such a system. An integrated multidisciplinary systems 
approach to research and development in human health and the food system, 
with due consideration to natural environment issues, thus offers great advantages 
over single-sector approaches, irrespective of whether the goal is improved health, 
improved nutrition, improved food systems, or sustainable management of the 
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natural environment. In fact, the achievement of all four goals can be pursued in 
a systems approach. Any trade-offs among them can be explicitly identified and 
assessed, and double, triple, and quadruple wins are possible. Given the new aware- 
ness of the strong interactive relationships that exist among health, the food system, 
and the natural environment, existing firewalls between them should be broken 
down so that the advantages of an integrated systems approach can come into play 
for the world's poor and hungry people. 
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Chapter 4 

The Nexus between Agriculture and 

Nutrition: Do Growth Patterns and 

Conditional Factors Matter? 

Shenggen Fan and Joanna Brzeska 



Although tremendous progress has been made in meeting the world's food 
demand, many parts of the developing world suffer from undernutri- 
tion — that is, deficiencies in energy, protein, and essential vitamins and 
minerals. Economic growth, which many assume has a naturally positive impact 
on people's nutritional status through increased incomes and food expenditures 
has not translated into improved nutrition in a number of developing countries. 
The 2007-08 food price crisis and the recent food price increase have pushed mil- 
lions of people into hunger, indicating how vulnerable the poor are to shocks in 
production and markets. 

As part of overall economic growth, agricultural growth has an especially 
important role to play in reducing and preventing undernutrition through a number 
of channels. Its impact extends from increased household ability to purchase and 
produce more nutritious food to economywide effects, such as lowering food prices 
and increasing government revenues to fund health, infrastructure, and nutrition 
intervention programs. Questions remain, however, about the effects of different 
patterns of agricultural growth on nutrition. Furthermore, other factors — such as 
infrastructure, the status of women (including their education level), income and 
land distribution, and access to resources and services — may contribute to how 
well agricultural growth translates into nutritional improvements. 

This chapter examines how different growth patterns lead to different nutri- 
tional outcomes and identifies the factors that influence the magnitude of this 
relationship. It aims to offer researchers insights on areas for future research and 
analysis and provide policymakers with potential development strategies and invest- 
ment policies that will increase the likelihood of positive nutritional outcomes. 



This chapter is based on the authors' 2020 Conference Paper, The Nexus between Agriculture and 
Nutrition: Do Growth Patterns and Conditional Factors Matter? (Washington, DC: International 
Food Policy Research Institute, 2011). 
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Does Growth Matter? 

Few studies have tried to explain and quantify how economic growth contributes 
to reducing undernutrition. One reason could be the widely accepted assumption 
that economic growth will ultimately lead to improved nutrition through increased 
incomes and food expenditures. However, the limited evidence that exists offers 
either inconclusive or conflicting results on the link between growth and nutrition. 
A number of studies find that overall economic growth — usually represented 
by gross domestic product (GDP), per capita GDP, and per capita income — is only 
weakly associated with indicators of nutritional status and argue instead in favor 
of more direct nutrition interventions (Neeliah and Shankar 2008). In contrast, 
another group of studies has found a positive and significant link between increased 
economic growth and nutritional status — either unidirectional or bidirectional 
(Subramanian and Deaton 2009). One cross-country study, for example, not only 
found that income growth had a positive effect on children's weight-for-age but 
also projected that similar income growth rates can produce significantly differ- 
ent reductions in malnutrition across countries over a period of about 25 years 
(Haddad et al. 2003). (See Figure 1.) Because many of these countries have not 
been able to sustain significant annual income growth, the authors argue that 
improving nutritional status will require balancing income growth with cost- 
effective health and nutrition interventions, including vitamin supplementation 
and nutrition education. 

figu re 1 Projected reduction in child malnutrition rate with 2.5 percent 
annual growth in per capita income, 1990s to 2015 




Source: Haddad etal. 2003. 
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Discrepancies in the findings of past growth-nutrition studies are com- 
monly attributed to a number of shortcomings: poor-quality data that are often 
not comparable across countries, failure to recognize the nonlinear and dynamic 
relationship between growth and nutrition, and disregard for issues related to diet 
quality resulting from different patterns of growth. These limitations support the 
argument that growth and nutrition are not homogenous entities and should not 
be treated as such. 



Do Sectoral Growth Patterns Matter? 

Past experience has shown that agricultural development can serve as an engine of 
growth and poverty reduction, primarily for two reasons: (1) there are backward 
and forward links in production and consumption between agriculture and the rest 
of the economy, and (2) the majority of poor people live in rural areas, so agricul- 
ture makes up a large share of their income, expenditures, and employment. The 
question we face now is to what extent can agricultural growth — and growth in 
particular subsectors of agriculture — be a springboard for nutritional improvement 
through such channels as increased agricultural production and lower food prices. 

Although empirical evidence on the nutritional impacts of agricultural growth 
is limited, it shows that the impact varies across measures of undernutrition and 
stages of development. One cross-country study finds that agricultural growth, in 
particular, is associated with a reduction in underweight and leads to reduced stunt- 
ing in more food-insecure countries, with the exception of India (Headey 2011). 
While evidence from the analysis also suggests that the effect of agricultural growth 
on calorie intake is significant, its effect on diet diversity — used as a rough proxy 
for micronutrient consumption — is minimal. A study conducted in Yemen shows 
that although agricultural growth can lead to large reductions in undernutrition, 
its impact on stunting is only about 10 percent of its impact on calorie deficiency 
(Ecker, Breisinger, and Pauw 2011). Furthermore, cross-country evidence from the 
study shows that the growth-nutrition relationship varies according to a country's 
economic status, with the largest impact occurring at low levels of per capita GDP. 

Within the agriculture sector, individual subsectors — like staple crops or 
livestock — have different impacts on development outcomes. Whether growth 
in a subsector is pro-poor and pro-nutrition depends on (1) its linkages with the 
rest of the economy, (2) its initial size and geographic concentration, (3) its growth 
potential, and (4) market opportunities. A study in Tanzania, for example, found 
that high agricultural growth did little to improve nutrition because it was driven 
primarily by crops less likely to be grown by the poor (Pauw and Thurlow 2010). 
Other studies have also found that growth in staple crops contributes more to 
poverty reduction and calorie intake than does growth in export crops, given that 
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poor farmers often lack the financial resources and technologies to cultivate crops 
for export. These differences in the impacts of agricultural subsectors are ampli- 
fied by regional variations in natural resources and economic conditions in many 
developing countries, so maximizing the potential of specific agricultural subsectors 
to improve nutrition requires regionally differentiated strategies. 

Policymakers can thus boost the effectiveness of growth — in terms of poverty 
reduction and improved calorie and micronutrient intake — by seeking to accelerate 
growth with stronger links to specific population groups and regions and to specific 
subsectors like vegetables, fruits, and livestock. Research on the effects of different 
growth patterns on nutrition needs to go beyond calorie intake to include a range 
of indicators of nutritional status, including micronutrient intake and wasting, 
underweight, and stunting among children. 



How Do Conditional Factors Affect the Links between 
Growth and Nutrition Outcomes? 

A number of factors related to underlying conditions affect the links between 
growth and nutrition outcomes. Given the same rate of economic or agricultural 
growth, improvements in these conditional factors will result in better nutrition 
outcomes, whereas the lack of attention to these factors can result in growth having 
a smaller impact on nutrition. 

Equity in income and access to resources and services: High income inequality, 
unequal allocation of productive assets (such as land and water), and unequal access 
to health and education services within developing countries have been linked to 
lower nutritional status. Income inequality, for example, is associated with a misdis- 
tribution of food that results in the overconsumption of food by privileged groups 
and food insecurity among poor people. More equal access to health and education 
services is vital for human capital formation through channels such as increased 
nutrition knowledge and income-generation skills. Similarly, more egalitarian land 
endowments provide a greater number of individuals and households with a source 
of income and facilitate farm households' access to food from their own production, 
which is especially important in areas with underdeveloped markets. In fact, one 
of the main features distinguishing China from other developing countries with 
high growth and high malnutrition rates — such as India — is China's relatively 
egalitarian distribution of land, virtual lack of landlessness, and relatively equal 
access to health and education services. 

Women's status: Gender inequality in nutrition — resulting from women's weak 
land rights; lower levels of education; and lack of access to credit, extension 
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services, and technologies — has been widely documented, especially in South 
Asia. However, many past growth-nutrition analyses have overlooked the potential 
impact of gender-based variables. When women have more control over household 
resources and better access to health services and education, child and household 
nutrition rates have been found to be higher. In fact, low-income female-headed 
households often exhibit better nutrition than higher-income male-headed house- 
holds. While agricultural growth that benefits women can lead to improved 
household and child nutritional status through higher incomes among women, it 
can also have a negative impact on nutrition by changing time and labor alloca- 
tion patterns, which reduces women's time for child care and the quality of food 
provided by the mother. 

Rural infrastructure: A large body of evidence has closely linked investment in 
infrastructure — including roads, water, sanitation, and electricity — with growth in 
agricultural productivity and poverty reduction, and infrastructure is also positively 
related to better nutrition through a variety of channels. Improved infrastructure 
can promote income growth by raising agricultural productivity, lowering produc- 
tion and transaction costs, and removing bottlenecks that impede the participation 
of the poor in the development process, thereby facilitating increased access to, 
availability of, and consumption of food among larger segments of the population. 
It also improves people s access to more and better healthcare and sanitation services. 
A number of studies in countries such as India, Peru, and Sudan have found a posi- 
tive association between the quality and quantity of infrastructure development 
and nutritional status. However, evidence also shows that the magnitude — and, 
at times, even the existence — of the nutritional impact of improved infrastructure 
differs across population groups. 

Health status: Health and nutritional status are directly linked through a synergis- 
tic relationship. Illness impairs nutritional status by reducing both appetite and the 
ability of the body to absorb nutrients, which in turn lowers the individual's resis- 
tance to further illness. Health status can also have a significant impact on nutrition 
by affecting a household's ability to take part in productive activities that generate 
food or income to purchase food. Working through these pathways, sickness and 
death have been shown to result in a reduction of cultivated land, food production, 
and crop varieties. Absenteeism and the loss of labor resulting from ill health can 
lead to changes in cropping patterns and declines in crop diversity, with affected 
households switching to less labor-intensive crops — such as root crops — that are 
often lower in nutritional value. 
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Strategies and Investments for Pro-Nutrition Growth 

Given the dynamic relationship between agricultural growth and nutritional status, 
nutritional improvements can be addressed in a number of ways. The question is 
how to set priorities and allocate limited public resources. 

Growth Strategy 

The relationship between growth (whether nonagricultural or agricultural) and 
nutrition is not straightforward, and more solid research is needed to support 
evidence-based policymaking and strategy formulation. For growth strategies to 
maximize their effect on nutrition, the different impacts of specific economic and 
agricultural policies and conditional factors on growth-nutrition links need to be 
taken into account. So far, nutrition has not been widely used as an objective of 
economic or agricultural growth strategies. Food and nutrition fall under several 
government entities (including ministries of agriculture, social affairs, and health), 
with the result that nutrition is often a political and institutional orphan. It is thus 
difficult to incorporate nutrition effectively into a country's main agricultural 
strategy, which is designed mostly by the ministry of agriculture. 

Growth strategies need to be designed with a nutritional lens and should 
take into account what types of sectoral and subsectoral practices and policies can 
enhance nutrition. These strategies could include the following: 

• promoting productivity growth of more nutritious foods to increase food supplies 
and reduce high and volatile food prices; 

• increasing demand for and access to nutritious foods along the entire value chain 
through consumer knowledge and awareness campaigns; 

• mitigating health and nutrition risks associated with agriculture, such as water- 
borne, food-borne, and zoonotic diseases as well as occupational injuries and 
health hazards; and 

• breeding more nutritious varieties of staple food crops that are consumed by poor 
people in developing countries through biofortification initiatives, such as the 
HarvestPlus Challenge Program of the CGIAR. 

Setting priorities and sequencing such interventions as part of a pro-nutrition 
growth strategy will depend on country-specific conditions, stages of development, 
and institutional capacity. 
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Investment Strategy and Fiscal Policies 

Public investments in rural infrastructure and agricultural research have been 
shown to have one of the largest impacts on poverty reduction and economic 
growth in a number of developing countries. There is no empirical evidence, how- 
ever, showing how different types of public spending affect nutrition. Given that 
public resources in most developing countries are scarce and the opportunity cost is 
high, decisionmakers should seek to allocate public resources more efficiently. This 
means taking into account the positive and negative spillover effects on nutrition 
and comparing them to other development outcomes, such as poverty reduction. 
Research on the effects of public investment should be expanded to include nutri- 
tion in order to give policymakers information on how to prioritize public spending 
according to nutritional and other development outcomes. 

Fiscal policies, like taxes on unhealthy foods and subsidies on nutrient-rich 
foods, can also be used to maximize positive and minimize negative spillover effects 
on nutrition. While taxes on foods rich in saturated fats can be useful in generating 
government revenue, studies in developed countries show that such policies need 
to be complemented by interventions that discourage the consumption of these 
foods, including subsidies on nutrient-rich foods such as fruits and vegetables. More 
research is needed on the impacts of these kinds of policies in developing countries. 



Conclusion 

A new paradigm for agricultural development is needed, whereby agricultural 
growth leads not only to increased production and reduced poverty but also to 
improved nutrition. The need for a new paradigm is especially pressing in light 
of rising food prices and stubbornly high rates of hunger and malnutrition. The 
question facing many developing countries is how to set priorities and sequence 
interventions to maximize the benefits from the dynamic and nonlinear relationship 
between growth and nutrition while also paying attention to the role of conditional 
factors. Growth, particularly agricultural growth, is still necessary to push down 
food prices, thus enabling the majority of the poor and hungry to benefit. The 
recent food crisis has clearly shown that the poor are especially sensitive to changes 
in food prices. 

Growth alone, however, is not sufficient to address undernutrition. It is thus 
also important to identify the likely trade-offs between implementing pro-nutrition 
growth strategies, pursuing other objectives such as poverty reduction, and using 
instruments such as targeted nutrition programs — continuously paying extra atten- 
tion to the distribution of benefits and costs across different population groups. 

To help policymakers make sound decisions about priorities and sequencing, 
more research is needed on the impact of different sectoral patterns and public 
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investment policies on nutrition and how this impact varies across different eco- 
nomic, geographic, and social conditions. This research needs to be based on more 
comprehensive nutrition data, including micronutrient intakes across different 
segments of the population. 

Finally, strong institutions and governance, as well as monitoring and trans- 
parency, are vital to ensure that nutritional objectives are not left out of the devel- 
opment process and that pro-nutrition growth strategies and investment policies 
are effective. 
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Chapter 5 

Turning Economic Growth into 
Nutrition-Sensitive Growth 

Derek Headey 



There is a growing consensus that reducing childhood malnutrition is a criti- 
cally important goal, but there is far less agreement on what strategies can best 
achieve that goal. Are more nutrition-specific interventions required, such as 
food and nutrient supplements or training and education programs? Or does the 
answer lie in broader social developments such as rising incomes, increased food 
security, and better access to education, health, infrastructure, and family plan- 
ning services? These factors can all be seen as facets of integrated socioeconomic 
development, but stakeholders rightly point to examples of economic growth lead- 
ing to little or no reduction in childhood malnutrition. This does not rule out an 
important role for economic growth, however, provided that its benefits translate 
into increased food availability, reductions in poverty, and broader social develop- 
ment — that economic growth is "nutrition-sensitive." 



The Impact of Economic Growth on Nutrition 

There is no existing literature that explicitly tests whether these elements of nutri- 
tion-sensitive growth really have a large impact on changes in malnutrition over 
the medium term. Existing research is either country specific or it only focuses on 
long-term questions, such as why malnutrition rates change across regions (space), 
rather than across time (Smith and Haddad 2000; Heltberg 2009; Webb and Block 
2010). This bolsters the need for a dynamic cross-country approach that explains 
changes in malnutrition over the medium term, which is more consistent with the 
question of how to achieve the Millennium Development Goals (MDGs). And 
in addition to deriving "on average" results, there is also a need to systematically 
examine the role of economic growth in particular countries. The data can then be 
used to analyze successes and failures in the war against malnutrition. 



This chapter is based on the author's 2020 Conference Paper, Turning Economic Growth into 
Nutrition-Sensitive Growth (Washington, DC: International Food Policy Research Institute, 2011). 
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box 1 Data and Methods 

Research data for the examination in this chapter come from several 
sources, which were mined, compared, and cross- referenced to pro- 
vide a rich collection of indicators, outcomes, and trends. These sources 
include the Demographic and Health Surveys (DHS), the World Bank's 
World Development Index, and Agrostat (from the Food and Agriculture 
Organization of the United Nations). 

With regard to malnutrition indicators, this chapter focuses on the 
prevalence of stunting (low height-for-age), since this is the best measure 
of the cumulative effects of various malnutrition processes (such as dietary 
deficiencies and exposure to infectious diseases). However, the conference 
paper upon which this chapter is based also tests the sensitivity of results to 
the use of underweight prevalence and low BMI prevalence for adult women. 



Productive Sector Dimensions of Nutrition-Sensitive 
Growth: A Special Role for Agriculture? 

Does overall economic growth explain reductions in malnutrition? And, if so, do 
the sources of that growth — agricultural or nonagricultural — produce different 
effects on malnutrition? Statistical tests reveal the following: 

First, general economic growth — in gross domestic product (GDP) per capita — 
predicts reductions in stunting, and the effect is reasonably large. A per capita GDP 
growth rate of 5.0 percent per year predicts a reduction in national stunting preva- 
lence of around 0.9 percentage point per year. In the longer term, a doubling of 
GDP per capita would predict a reduction of around 18.0 percentage points. These 
effects are sizeable, but they also show a lot of variation around the mean: growth 
leads to reductions in stunting in many but not all cases. This suggests that the 
sources of growth might matter. 

Second, agricultural growth has a large and significant effect in reducing stunting, 
but only outside of India, where a third of the world's malnourished children reside. 
Outside of India, agricultural growth appears to lead to larger reductions in stunt- 
ing than nonagricultural growth, although the impact of agricultural growth is 
conditional upon the size of the sector. For example, agricultural growth would be 
very important for reducing malnutrition in an agrarian economy like Ethiopia, 
but much less important in an industrial economy such as Singapore. In Indian 
states, however, there is no evidence that agricultural growth has reduced stunting 
in recent decades. A stark example is the state of Gujarat, which has experienced 
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extremely rapid agricultural and nonagricultural growth without any significant 
reductions in malnutrition. 

Third, increased food production seems to be the most important linkage between 
agricultural growth and nutrition. Tests show that increased agricultural growth 
has a very large effect on average calorie availability especially when initial calorie 
availability is low. However, nonagricultural growth seems to have larger effects on 
dietary diversity. This is consistent with the idea that poor economies first fulfill 
their basic calorie requirements through domestic food production (since many 
food staples are basically nontradable), before rising incomes eventually lead to 
more diverse diets. 



Social Dimensions of Nutrition-Sensitive Growth: A 
Nutrition-Sensitive Social Development Index (NUSSDI) 

While the source of economic growth matters, it is also important to consider 
how the benefits of growth are used for social sector development. A large amount 
of survey-based literature has uncovered significant associations between nutri- 
tion outcomes and a range of policy-related social sector outcomes. To see which 
outcomes systematically explain changes in stunting in a cross-country setting, a 
range of variables were tested with a view to constructing an index. The strongest 
relationships hold for four variables: (1) a poverty proxy (ownership of at least one 
asset), (2) a health proxy (medically attended births), (3) a female education proxy 
(women's secondary and tertiary education), and (4) a family planning proxy 
(fertility rates). Infrastructure variables — such as improved water, sanitation, and 
electricity access — show weak relationships, although they could still be important 
as parts of an overall development strategy that includes a focus on malnutrition. 

The four strongest variables neatly capture several different determinants of 
malnutrition and may be good proxies for broader socioeconomic dimensions that 
are relevant to nutrition outcomes, such as gender empowerment (female education 
and fertility rates), birth spacing and age at marriage (fertility rates), and overall 
health access (medically attended births). Hence the final nutrition-sensitive social 
development index (NUSSDI) is an equally weighted sum of these four variables, 
and it ranges between and 100. 

This index and its components can be used to answer two questions. First, 
are improvements in NUSSDI scores as powerful a determinant of reductions in 
stunting as general economic growth? Second, does economic growth drive changes 
in NUSSDI scores? In answer to the first question, there is evidence that improve- 
ments in NUSSDI scores have larger effects on stunting than commensurate 
increases in GDP per capita. In answer to the second question, the results suggest 
that economic growth has positive effects on all four components of NUSSDI. For 
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example, the estimates suggest that a doubling of GDP per capita would increase 
women's secondary education by 14 percentage points and access to medical births 
by 18 percentage points. The effects on asset-based poverty are somewhat weak, 
although this may be because this measure pertains to extreme poverty. So, in 
general, economic growth does typically bring about significant changes in these 
four dimensions of socioeconomic development but with large variations across 
different growth episodes. 



Successes and Failures 

While formal tests suggest that nutrition-sensitive development typically requires 
increased food production along with broader socioeconomic developments, it is 
important to verify these findings with actual country experiences. To do so the 
study identifies the most successful and least successful nutrition episodes in the 
dataset in terms of changes in both stunting and underweight prevalence, as the 
former was not always available. The criteria for success are twofold. First, a country 
(or Indian state) must show progress against at least one childhood malnutrition 
indicator faster than 1 percentage point per year. As it happens, this minimum 
speed of progress would almost always ensure success in meeting the MDG target 
of halving malnutrition in 25 years, unless initial malnutrition prevalence was well 
above 50 percent. Second, there must at least be some progress against the other 
childhood malnutrition indicator (in other words, a country or state cannot show 
progress on one front but regress on another). As for the definition of failure, it is 
defined as a 0.4 percent per year increase in at least one childhood malnutrition 
variable, and no progress on the other. 

For each of these case studies, trends in the determinants of nutrition-sensitive 
development were also documented, including whether the episode was accompa- 
nied by rapid economic growth (including in agriculture), increased food avail- 
ability, and improvements in the four dimensions of NUSSDI. Finally, successes 
and failures were further categorized into various groups, such as "proven" and 
"unproven" successes. Proven successes mostly include longer episodes where there 
were also nutrition-specific programs in place, whereas unproven successes refer to 
recent episodes that have not yet stood the test of time. 

Do the success stories and failures confirm the more formal statistical findings? 
The short answer is yes, although there are some important caveats. 

For example, among the "proven" success stories, relatively strong economic 
growth — including growth in agricultural production — is prominent. The only 
significant exceptions to this conclusion are middle-income countries like Brazil and 
Mexico in the 1980s and Honduras in the late 1990s, where it appears that existing 
national income was high enough to fund effective social development programs. 
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In all other cases — like Bangladesh, Tamil Nadu, Thailand, and Vietnam — there 
was quite rapid economic growth, as well as broader socioeconomic developments 
and nutrition- specific programs in place. The combination of significant agricul- 
ture growth and improved social development outcomes is also evident for most 
Green Revolution episodes (characterized by rapid growth in cereal production) as 
well as the vast majority of "unproven" success stories, albeit with two important 
exceptions. First, reductions in fertility only feature prominently in the longer-term 
"proven" success stories. Second, dietary changes show only a weak association 
with success against malnutrition, although this may be because of measurement 
error (national food availability is measured rather than the food intake of children 
or mothers) and because initial dietary conditions vary across countries (in some 
countries food availability is a problem, in others less so). (See Table 1.) 

In terms of failures, a number of episodes in which malnutrition increased are 
explained by conflict, extreme governance failures, or decreased food availability. 
But much more puzzling examples of nutrition failures also occur in environments 
of strong economic growth, including Egypt, Gujarat, and Kazakhstan. The success 
stories therefore suggest that while nutrition-sensitive economic growth may well be 
a necessary condition for sustained reductions in malnutrition in low-income coun- 
tries, economic growth is not a sufficient condition for nutritional improvements. 



Key Findings 

This chapter asks if nutrition-sensitive economic growth is an effective strategy for 
reducing malnutrition, and what that kind of growth looks like. To answer these 
questions, the author drew on rigorous statistical tests in which productive and 
social sector outcomes have the most impact on reductions in malnutrition. As with 
all findings, there are caveats, but the following results are nevertheless intuitive 
and well supported by the available evidence. 

First, rapid economic growth is a necessary condition for sustainably reducing 
malnutrition at lower levels of development. While the number of sustained success 
stories is small, there is no example yet of a low-income country significantly reduc- 
ing malnutrition without longer-term economic growth. 

Second, agricultural growth will often have a larger impact on malnutrition 
than nonagricultural growth, but this advantage is highly conditional upon the size 
of the sector, the extent to which food insecurity is a problem, and the extent to which 
agricultural growth delivers increased food availability. The main exception to this 
statement is that the result does not appear to apply in post-reform India (1992 
onward), where around a third of the world's malnourished children reside. This 
warrants further investigation. 
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ta b l e 1 Successful episodes in fighting malnutrition 



Episodes 



Change in Change in 

underweight stunting 

(points (points 

per year) per year) 



Favorable 
Growth health, 

Better diets >5%/year education, 
(calories, (agriculture and fertility 

proteins, fats) >3%/year) trends 



Proven 


long-term 


successes with well-documented nutrition programs 


Bangladesh 
1994-2005 


-2.0 


-2.0 


Very rapid 


Yes (agric.) 


Yes 


Brazil 1986-96 


-0.7 


-1.9 


Yes 


No 


Yes (very rapid) 


Honduras 
1996-2001 


-1.3 


-1.8 


Diversifying 


No 


Yes 


Tamil Nadu 
1992-98 


-1.9 


N.A. 


Diversifying 


Yes 


Yes 


Thailand 1982-90 


-2.9 


N.A. 


Very rapid 


Yes 


Yes 


Vietnam 
1994-2006 


-1.5 


-1.3 


Very rapid 


Yes (agric.) 


Yes 


Green Revolution episodes with marked increases in 


cereal production 


Bangladesh 
1985-94 


-1.1 


N.A. 


Very rapid 


Yes 

(GDP=4.7%) 


Yes 


India 1977-92 


-1.3 


N.A. 


Very rapid 


Yes (agric.) 


No 

(exc. fertility) 


Philippines 
1973-82 


-1.9 


N.A. 


Yes (cereals) 


Yes (agric.) 


Yes (education) 


Sri Lanka 1977-87 


-1.8 


-1.3 


Yes (protein) 


Yes (agric.) 


Yes 


Unproven short-term successes 


Angola 1996-2001 


-1.9 


-2.2 


Yes 


Yes (agric.) 


Yes 

(exc. fertility) 


Cambodia 
1996-2006 


-1.4 


-1.5 


Yes 


Yes (agric.) 


Yes 


Ethiopia 2000-05 


-1.5 


-1.3 


Yes 


Yes (agric.) 


Only fertility 


Ghana 2003-06 


-1.6 


-2.5 


Yes 


Yes (agric.) 


Only education 


Kyrgyzstan 
1997-2006 


-0.6 


-1.6 


Modest 


No 


Yes 

(exc. fertility) 


Punjab 1992-98 


-2.8 


-1.5 


No (decline) 


Yes 


Yes 


Tanzania 
1996-2005 


-1.5 


-0.6 


Diversifying 


Yes (agric.) 


No 


Uzbekistan 
1996-2006 


-1.1 


-1.9 


No 


Yes (agric.) 


Yes 

(exc. fertility) 



Source: Author's construction. 
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Third, social sector outcomes are also critical components of nutrition-sensitive 
development. Cross-country evidence suggests that the most robust nutrition- 
sensitive elements of social sector development are poverty reduction and health, 
education, and family planning outcomes. Infrastructure investments may also 
be important, but the evidence thus far is somewhat weak. And as with overall 
economic growth, the analysis of successes and failures suggests that these kinds 
of investments are a necessary but not sufficient condition for sustained reductions 
in malnutrition. 

The main caveats to these conclusions are measurement error and data avail- 
ability. Data on the quality of diets are weak, and the sample of proven success 
stories is fairly small. Hence, it will be important to revisit these inferences in the 
light of new experiences. There are still no definitive answers as to why there appears 
to be an agriculture disconnect in India, although existing research suggests that 
there may in fact be multiple disconnects, with poverty, nutrition, education, health, 
and family planning policies all regarded as possible suspects. 

To go about developing more nutrition-sensitive growth strategies, there are 
obviously important impediments that need to be overcome. First, malnutrition is 
often misperceived by policymakers as a simple food problem, rather than a complex 
multisectoral problem. Welcome efforts to raise awareness of the problem mostly 
focus on outcomes — such as the Global Hunger Index — but more emphasis is 
needed on monitoring inputs, including better tracking of more specific nutri- 
tion policies. 

Second, researchers and policymakers need to encourage more cross-country learn- 
ing. Despite notable success stories, remarkably few countries have large-scale 
multisectoral nutrition strategies in place, and there is consequently little evidence 
of cross-country learning. Yet two prominent examples show that it can be done. 
In Thailand, the main champions of the nutrition program came from health, 
education, and agriculture, and these champions pushed other policymakers into 
receiving nutrition education and training from overseas. Hence, it was possible 
to develop an integrated, multipronged approach. In Bangladesh, the learning was 
more explicit, since Bangladesh's Integrated Nutrition Program was adapted from 
Tamil Nadu's program. But these examples are far too few, suggesting it is essential 
for researchers to facilitate more cross-country learning, and for policymakers to 
provide the political impetus to translate knowledge into action. 



Concluding Remarks 

Results support the plausible hypothesis that economic growth reduces child- 
hood malnutrition through five important channels: increased food availability, 
reductions in poverty, improvements in female education, increased access to 
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health services, and improved family planning outcomes. Other channels may be 
important, such as improved infrastructure, but the cross-country evidence is thus 
far not strong. 

The findings go to the heart of the debate about whether nutrition-specific 
strategies should be pursued, or whether broader development strategies suffice. 
This is partly a matter of perspective. In the short run, targeted nutrition inter- 
ventions (for example, food, vitamin, or mineral supplements and education and 
training programs) could have high returns even in the absence of economic growth 
or broader social sector development. In the longer term, however, a nutrition- 
sensitive growth strategy is undoubtedly the best means of sustainably eradicating 
malnutrition. This is because rising national incomes provide the resources to make 
sustained investments in health, education, and infrastructure, while rising house- 
hold incomes (along with female education) also improve food security and reduce 
fertility rates. There are potentially strong synergies between nutrition-specific and 
nutrition- sensitive interventions, including education and training programs and 
general investments in women's education. Effective policies to fight childhood 
undernourishment will therefore be built upon multisectoral programs that contain 
both of these components. 
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Chapter 6 

Growth Is Good, but Is Not Enough to 

Improve Nutrition 

Olivier Ecker, Clemens Breisinger, and Karl Pauw 



While it is generally agreed that growth is a necessary precondition for 
reducing poverty relatively little is known about the relationship between 
economic growth and nutrition and, hence, how economic policies can 
be leveraged to improve nutrition. This chapter argues that growth is good, but is 
not enough to improve nutrition. During the early stages of development, growth 
helps reduce the prevalence of calorie deficiency, and, in most countries, agricultural 
growth plays a key role. But malnutrition becomes less responsive to growth as its 
prevalence rate declines, so economic diversification into the manufacturing and 
service sectors becomes necessary to leverage further reductions in malnutrition, 
especially as people migrate into urban areas. Nevertheless, growth — whether 
driven by the agriculture or nonagriculture sectors — is insufficient to address 
child malnutrition and reduce micronutrient malnutrition in all their dimensions. 
Strategic investments and special programs are needed in the complementary sectors 
of health and education as well. 

These findings are based on cross-country analyses that explore the general 
relationship between growth and malnutrition in the process of development. To 
complement these findings, forward-looking economic modeling applied to an 
agriculture-based economy (Malawi) and an oil-based economy (Yemen) assess the 
impacts of alternative policies on growth and nutrition outcomes. The conceptual 
framework underlying the country-specific economic analyses is displayed in Box 1 . 



Cross-Country Analyses 

Growth is good for nutrition, but the plotted graphs in Figures 1 and 2 show that 
some countries significantly deviate from the general growth— nutrition path. While 
some countries have been successful in leveraging growth for improved nutrition 
outcomes others have seen nutrition actually deteriorate despite growth. So, in what 



This chapter is based on the authors' 2020 Conference Paper, Growth Is Good, but Is Not Enough 
to Improve Nutrition (Washington, DC: International Food Policy Research Institute, 2011). 
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box 1 Methodology and Conceptual Framework 

By combining macroeconomic factors with sector and household issues, the 
new conceptual framework underlying this chapter expands on the com- 
mon perspective of food security as primarily a household-level problem. It 
explicitly accounts for the role of sectors that are most relevant to improving 
people's nutritional status: agriculture, trade and infrastructure, and health 
and education. In this way, the framework emphasizes the need for an 
integrated, cross-sector approach to improving nutrition, and includes the 
major pathways through which policies and external shocks (such as food 
price crises) translate into nutrition outcomes. This framework is applied 
by linking economywide, dynamic computable general equilibrium models 
with household and child nutrition simulation models to enable the effects 
of sector-level economic growth and policies affecting people's nutritional 
status to be estimated consistently. The resulting findings offer evidence of 
the potential impacts of policies under different conditions, ultimately having 
implications for policy choices and priorities. 



figure 1 Relationship between undernourishment and GDP 
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figure 2 Relationship between child malnutrition and GDP 
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way and to what extent does growth contribute to nutrition outcomes, and how 
can policies be designed to better leverage growth for nutrition improvements? To 
answer these questions, the authors conducted two country case studies. 



Complementary Case Studies: Malawi and Yemen 

Malawi and Yemen are both low-income countries with high levels of malnutrition. 
Malawi's economy is agriculture-based and features limited economic diversity 
whereas Yemen has an oil-based economy and a relatively small agriculture sector. 
The nature of the nutrition challenge in the two countries is also inherently dif- 
ferent. In Malawi, micronutrient deficiencies — especially in iron, zinc, vitamin A, 
and folate — are of particular concern; in Yemen, child malnutrition is extremely 
widespread in alarmingly severe forms. By capturing a broad range of nutritional 
challenges, these case studies illustrate country-specific issues while simultaneously 
providing important general policy lessons on the linkages between agricultural 
and nonagricultural growth and nutrition outcomes, especially for countries in 
Africa and the Middle East. 
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For each of the case studies, three different policy scenarios were explored. 
For Yemen, the three scenarios, simulated for 2010-20, are (1) a baseline scenario 
reflecting the growth patterns of the recent past; (2) an agricultural reform scenario 
under which reform aims to accelerate agricultural growth and increase agricul- 
tural output for rural income generation, thereby improving food security; and (3) 
a promising sector growth path that promotes growth in the manufacturing and 
service sectors (see Table 1). 

For Malawi, the period of high agricultural growth experienced between 2005 
and 2010 — due almost entirely to rapid maize yield improvements under the Farm 
Input Subsidy Program (FISP) — was replicated. For the forward-looking period 
(2010-20), two further scenarios are modeled, namely (1) a return to the more mod- 
erate long-term growth rate experienced prior to the introduction of FISP, a scenario 
based on the assumption that Malawi will not be able to maintain the maize-led 
growth momentum generated under FISP; and (2) a broad-based agricultural 
growth path in which it is assumed that Malawi maintains its growth momentum 
through rapid diversification of the agriculture sector under the Agricultural Sector- 
Wide Approach currently being implemented (see Table 2). 



table 1 Summary of policy scenarios, Yemen case study 











2. Agricultural policy 


3. Promising sector 




1. Baseline scenario 
2009 2015 2020 


i 


reform 






qrowth 




Yemen 


2009 


2015 


2020 


2009 


2015 


2020 


Growth (%) 




















National GDP 


6.6 


3.9 


3.6 


6.6 


4.8 


4.4 


6.6 


7.1 


7.0 


Agriculture 


5.1 


2.6 


2.1 


5.1 


4.1 


4.3 


5.1 


3.5 


2.8 


Industry 


11.2 


6.4 


4.5 


11.2 


7.7 


5.6 


11.2 


10.7 


9.3 


Services 


6.3 


5.1 


4.7 


6.3 


6.0 


5.4 


6.3 


8.8 


8.0 


Malnutrition 




















Proportion of calorie-deficient 




















people (%) 


32.1 


25.3 


24.3 


32.1 


24.1 


21.9 


32.1 


20.4 


15.2 


Rural 


37.3 


31.0 


29.7 


37.3 


29.4 


26.6 


37.3 


24.9 


18.5 


Farm 


33.4 


26.7 


25.4 


33.4 


23.2 


18.8 


33.4 


21.0 


14.0 


Nonfarm 


39.2 


33.0 


31.8 


39.2 


32.4 


30.3 


39.2 


26.8 


20.7 


Urban 


17.8 


9.7 


9.3 


17.8 


9.4 


8.9 


17.8 


7.8 


6.1 


No. of calorie-deficient 




















people (millions) 


7.48 


7.04 


7.83 


7.48 




6.70 


7.48 


5.67 


4.90 


Proportion of stunted children 




















under five (%) 


59.4 


58.1 


57.8 


59.4 


57.9 


57.5 


59.4 


57.0 


55.3 


Rural 


63.4 


62.3 


61.9 


63.4 


61.9 


61.6 


63.4 


61.2 


59.7 


Urban 


47.9 


46.3 


46.0 


47.9 


46.1 


45.6 


47.9 


44.7 


42.5 



Source: Constructed by authors. 
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table 2 Summary of policy scenarios, Malawi case study 





1. 


Past 


2. Return to 


3. Broad-based 




maize-led 


long- 


term 


agricultural 




growth path 


growth 


growth 


Malawi 


2004 


2010 


2015 


2020 


2015 


2020 


Growth (%) 














National GDP 


6.8 


5.9 


4.0 


4.1 


6.4 


6.0 


Agriculture 


8.5 


6.0 


3.3 


3.4 


6.5 


5.1 


Cereals 


17.3 


8.3 


3.0 


3.0 


8.9 


4.4 


Export crops 


4.9 


5.5 


4.1 


4.0 


5.2 


7.7 


Mining and industry 


5.4 


5.5 


4.6 


4.5 


6.2 


6.8 


Construction and services 


5.7 


5.9 


4.6 


4.6 


6.3 


6.8 


Malnutrition 














Proportion of deficient people (%) 














Calories 


34.8 


17.1 


10.3 


5.9 


8.1 


3.5 


Iron 


47.1 


27.0 


17.1 


10.8 


14.3 


6.6 


Zinc 


54.5 


32.8 


20.8 


12.9 


16.9 


7.9 


Vitamin A 


65.6 


56.5 


50.6 


44.8 


48.0 


39.5 


Folate 


37.3 


22.7 


16.0 


10.4 


13.4 


6.5 


No. of deficient people (millions) 














Calories 


4.46 


2.67 


1.88 


1.27 


1.48 


0.74 


Iron 


6.04 


4.21 


3.13 


2.32 


2.62 


1.42 


Zinc 


6.99 


5.11 


3.81 


2.78 


3.09 


1.71 


Vitamin A 


8.41 


8.81 


9.26 


9.63 


8.79 


8.49 


Folate 


4.79 


3.54 


2.93 


2.23 


2.46 


1.39 



Source: Constructed by authors. 



Results and Associated Policy Implications 

The cross-country analyses revealed four major findings. First, growth is of primary 
importance in reducing undernourishment. Second, the nutritional impact of 
growth declines as the development process evolves. Third, especially at early stages 
of a country's development, agricultural growth is critical for reducing undernour- 
ishment, indicating that the structure of growth matters for nutrition outcomes. 
Fourth, malnutrition among young children — an important dimension of overall 
nutrition — seems to be highly unresponsive to economic growth, which indicates 
an important difference from the relationship between growth and poverty. 

The case studies confirm that growth leads to significantly reduced calorie 
deficiency in general. In Yemen, under both the agricultural reform scenario, and 
the promising sector growth scenario the prevalence of calorie deficiency falls below 
baseline levels, with the result that the number of calorie-deficient people in 2020 
will be lower than that of 2009. In Malawi, even a return to the long-term growth 
trends in 2010-20 leads to further declines in calorie deficiency. 

Depending on the country's economic structure and characteristics of its 
malnourished people, agricultural or nonagricultural growth can be better for 
improving nutrition. In Malawi, agriculture has a strong potential to contribute 
to the reduction of malnutrition. This outcome holds for most agriculture-based 
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economies, where agriculture contributes a main share to the national income, 
and the majority of poor people derive their living from farming. Under these 
circumstances, nutrition outcomes improve not only among rural households, but 
also among urban ones, mainly through reduced food prices and economic linkage 
effects (both of which increase real incomes). In Yemen, growth led by the indus- 
try and service sectors is more beneficial for improving nutrition outcomes than 
agriculture growth. The effects of agriculture growth on malnutrition are limited 
in Yemen because the majority of the population draws its income from nonagri- 
cultural activities, and farmers are not the most malnourished population group. In 
addition, most foods — especially staples — are imported, so the net consumer ben- 
efit accruing from the local price effect of agricultural productivity growth is low. 

The role of growth in improving nutrition shifts during the development 
process. Comparisons between the broad-based agricultural growth and baseline 
scenarios in the Malawi study reveal that calorie and micronutrient deficiencies 
become less responsive to growth as prevalence rates decline, at which time eco- 
nomic diversification is needed to leverage further reductions. Thus, this result 
supports and extends the finding from the Yemen study indicating that the structure 
of growth across the whole economy and within the sectors is important for improv- 
ing people's nutritional status in terms of calories and micronutrients (see Box 2). 

Neither agricultural growth nor nonagricultural growth is sufficient to improve 
child nutrition and reduce micronutrient malnutrition as a whole. Results from 
the country analyses indicate that cross-country differences are more pronounced 
for the relationships between growth and child malnutrition than they are for 
the relationships between growth and undernourishment. For example, despite 
relatively low growth, Bangladesh has achieved impressive results in consistently 
reducing child malnutrition over time. In contrast, Egypt has experienced relatively 
high and steady growth over the past three decades with a low rate of poverty and 
undernourishment, but the prevalence of child malnutrition is largely unrelated 
and even returned to its early 1990s levels in recent years. Child malnutrition is less 
responsive to both overall growth and agricultural growth throughout the process 
of economic development, so that non-income related factors (such as information 
and knowledge) and individual health and healthcare seem to matter more in 
reducing child malnutrition than in reducing undernourishment, especially at later 
stages of development. This general finding is also confirmed by the results of the 
case studies. Even with decisive policy reform in Yemen resulting in rapid growth 
acceleration, child malnutrition remains at unacceptably high levels. In addition, 
despite reduced deficiencies in calories, iron, zinc, and folate, vitamin-A deficiency 
in Malawi remains largely unresponsive to economic growth. Although the propor- 
tion of people with a vitamin-A deficiency declined due to Malawi's rapidly growing 
population, the actual number of deficient people increased. 
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box 2 The Importance of Non-Income Measures in Evaluating 
Development Outcomes 

In highlighting the absence of links between growth and certain dimensions 
of nutrition, the results of this study strongly support the use of non-income 
measurements (for example, nutrition and health status) to complement 
income-based measurements (for example, poverty) in evaluating develop- 
ment outcomes. The concepts of being "well-nourished" or "malnourished" 
are intuitive, and nutrition impacts can be more directly measured through 
anthropometric indicators. These indicators are typically provided for young 
children — the most vulnerable population group — and therefore consider 
distributional issues; they are not subject to arbitrary assumptions about costs 
and individual needs. An even stronger argument for advancing the role of 
nutrition in the development agenda is that malnutrition lowers productiv- 
ity and has serious long-term consequences for development by limiting the 
physical and mental potential of people — particularly children — thereby 
limiting the development potential of future generations. 



Consequently, policy reform supporting both agricultural and nonagricultural 
growth needs to be accompanied by strategic investments and targeted programs 
to tackle child malnutrition. Globally, persistent and widespread child malnutri- 
tion and the low responsiveness of child nutrition to economic development are 
particularly alarming. Necessary actions include: (1) investments in infrastructure 
(especially to expand drinking-water networks), health, and education; (2) programs 
to improve child and maternal nutrition and health (for example, through birthing 
assistance and pre- and post-natal care); (3) education campaigns on child feeding 
practices (including breastfeeding), appropriate diets, proper hygiene, and disease 
and illness prevention and treatment; (4) child growth monitoring; (5) immuniza- 
tion campaigns; and (6) nutrient-supplementation programs. Actions to promote 
gender equality, women's empowerment, and family planning should also be taken. 
While the evidence shows that proposed investments and programs have high 
rates of return in the vast majority of cases, they require political will and financial 
resources, reinforcing the importance of increased revenues from growth. 

Specific investments and programs are also needed to effectively reduce micro- 
nutrient malnutrition. Calorie deficiency and some micronutrient deficiencies 
decline in the process of economic development, but other micronutrient deficien- 
cies are less responsive to growing incomes. Possible avenues for directly reducing 
these deficiencies are programs that distribute nutrient supplements to the most 
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deficient people, mass fortification of commonly consumed foods and condiments, 
and biofortification. More research investments are clearly needed to enable fur- 
ther exploration and utilization of the potentials of biofortification. Nonetheless, 
addressing the causes of micronutrient malnutrition inevitably requires programs 
that support dietary diversification by providing education on nutritious, well- 
balanced diets. Without this understanding, the nutritional impact of interventions 
that increase people's economic access to improved nutrition will be strictly limited. 
Measures that enhance people's direct access to fruits, vegetables, and animal prod- 
ucts include programs promoting home and school gardens, small-scale livestock 
husbandry, and aquaculture. Investments in programs that improve people's health 
and hygiene are also necessary to reduce secondary malnutrition, which causes 
nutritional deficiencies through infection, illness, and disease. 



Chapter 7 

The Role of Agricultural Growth in 

Reducing Poverty and Hunger: 

The Case of Tanzania 

Karl Pauw and James Thurlow 



In recent times, many countries, particularly in Sub-Saharan Africa and Southeast 
Asia, have been left puzzled by their failure to improve nutritional outcomes 
despite prolonged periods of rapid economic growth, in some cases accompanied 
by rising incomes among the poor. The Tanzanian economy is one example of a 
country that failed to reap the benefits of sustained rapid growth. National gross 
domestic product (GDP) grew at 6.6 percent per year during 1998-2007, while 
agricultural growth, often regarded as instrumental in lowering poverty rates in 
agrarian-based developing countries, averaged a respectable 4A percent during 
the period (MOFEA 2008). Yet, between 2001 and 2007, Tanzania's poverty rate 
only fell from 35.7 to 33.6 percent, while the share of the population consuming 
insufficient calories declined marginally from 25.0 to 23.6 percent (NBS 2010). 

This raises questions about the nature of the interrelationships among eco- 
nomic growth, poverty, and nutrition, and more specifically, how the structure of 
growth matters for poverty and nutrition. With respect to the latter, a particularly 
important question in agrarian-based developing countries, such as Tanzania, 
is how agricultural growth contributes to overall economic growth, poverty, and 
nutrition. To address these questions, an economywide model of Tanzania is linked 
with microlevel poverty and nutrition models to (1) show how the current structure 
of growth resulted in the weak poverty and nutrition outcomes and (2) examine 
how accelerated, broad-based agricultural growth can contribute to higher overall 
growth and more rapid reductions in income poverty and hunger. Finally, this 
chapter examines more closely the growth, poverty, and nutrition contributions of 
agricultural subsectors in order to identify priority sectors. (See Box 1 for informa- 
tion on the study's design.) 



This chapter is based on the authors' IFPRI Discussion Paper (947), Agricultural Growth, Poverty, 
and Nutrition in Tanzania (Washington, DC: International Food Policy Research Institute, 2010). 
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box 1 Methodology and Conceptual Framework 

Several studies highlight economic growth's sectoral structure as a key 
determinant of income distribution changes, and also of the strength of the 
growth-poverty relationship (Ravallion and Datt 1996; Mellor 1999; Diao, 
Hazell, and Thurlow 2010). The link between growth and nutrition (or food 
security), however, is less clear (Timmer 2000). Food security includes three 
dimensions: availability of sufficient quantities of domestically produced 
or imported food; access to sufficient resources to acquire a nutritious diet; 
and utilization of food through adequate diet, water, sanitation, and health- 
care. Conceptually, the link between growth and food security resembles 
that between growth and poverty, at least in terms of the access dimension: 
economic growth raises disposable incomes and thus consumers' ability to 
purchase more or better-quality food. However, a comprehensive analysis 
of growth and food security should also consider how growth impacts the 
availability and utilization dimensions. 

This study attempts to offer the comprehensive analysis needed to 
truly understand and interpret Tanzania's economic growth by using the 
Tanzanian recursive-dynamic computable general equilibrium (CGE) model, 
which is highly disaggregated across economic sectors, commodities, and 
households (Pauw and Thurlow 2011). Of the 58 commodities in the model, 
about half are agricultural commodities or processed foods from which 
households derive nutrients. The 110 household groups in the model explic- 
itly link to economic sectors via factor markets, and hence the CGE model 
provides a mechanism for understanding how different growth paths (such 
as agriculture-led versus manufacturing-led growth) affect the level and 
distribution of household incomes. This is crucial for understanding how 
growth impacts income poverty and households' access to food. 

A general equilibrium framework incorporates both commodity demand 
and supply, with the latter made up of domestically produced and imported 
goods. This means the model is useful for considering the availability and 
access dimensions of food security. Prices are furthermore treated as endog- 
enous in such models, which is important from a consumption modeling per- 
spective. Consumption behavior is modeled on the basis of income and price 
elasticities estimated for each household group and commodity type. Both 
poverty and nutrition are affected by changes in income and relative prices. 
An analysis of nutrition impacts, however, also requires a more in-depth look 
at relative food price movements. If, for example, the price of calorie-rich 
maize increases and that of protein-rich meat declines such that the overall 
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food price index does not change, the calorie deficiency rate might decline 
and the protein deficiency rate might increase, even though the poverty rate 
remains unchanged. The rich (food) commodity— household specification in 
the CGE model is useful in this regard, as it captures important differences 
in consumer spending preferences and responsiveness to income and relative 
price changes across household types. 



Examining Tanzania's Recent Agricultural Performance 

An examination of recent production trends suggests that although the agricultural 
sector in Tanzania as a whole grew rapidly during 1998-2007 (at 4A percent per 
year), growth has been volatile, and the source of this growth has been concentrated 
among a few crops. Rice and wheat, for example, dominate production trends 
for cereals, while cotton, tobacco, and sugar production grew almost 10 percent 
per year. Larger-scale commercial farmers grow these well-performing crops on 
farms heavily concentrated in the northern and eastern periphery of the country. 
In contrast, yield for maize, the dominant staple food crop grown extensively by 
subsistence farmers, remained low due to primitive farming methods. The net effect 
is that Tanzania, despite favorable agroecological conditions, still relies on imported 
cereals to meet growing consumer demand. 

Root crops, which mainly comprise cassava and potatoes, performed relatively 
well, growing at more than 4 percent per year. Around 15 percent of harvested 
land is allocated to root crops, making this subsector one of the drivers of recent 
agricultural growth. By contrast, pulses, oilseeds and horticultural crops, which are 
generally regarded as higher-value food crops, performed poorly. 

Pulses production declined by more than 4 percent annually, with losses only 
partially offset by a 5 percent growth in the smaller oilseeds subsector. Vegetable 
and plantain output also stagnated. Among the noncereal food crops, only fruits 
performed well, growing at 12 percent per year, although fruit production is con- 
centrated in the northern and eastern regions of Tanzania. Noncereals production 
has therefore been characterized by slow growth in widely produced crops, and fast 
growth only in regionally concentrated crops. 

Export-oriented crops, such as cotton, sugarcane, and tobacco had some of 
the fastest growth rates during 2000-07 , expanding at around 10 percent per 
year and accounting for 17.4 percent of merchandise exports in 2007. However, 
these crops are also highly concentrated in specific regions. Four-fifths of cotton 
and tobacco, both important smallholder crops, is grown only in specific regions 
(for example, cotton in the western and lake regions and tobacco in the western 
and highlands regions). Similarly, around four-fifths of sugarcane is grown in the 
eastern and northern regions, although sugarcane is mostly grown on larger-scale 
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farms. Coffee and cashew nuts are also important export crops, but their produc- 
tion has declined in recent years. 

Tanzania's aggregate agricultural sector's substantial expansion in recent years 
suggests broad-based agricultural growth. However, a closer examination of agri- 
cultural production data suggests the opposite: the strong performance of a few 
regionally concentrated crops has driven growth in export agriculture. 



Comparing Business-as-Usual Growth to Broad-Based 
Agricultural Growth 

To better understand the poverty and nutritional implications of Tanzania's histori- 
cal growth path, the CGE model is used to produce a baseline scenario that assumes 
recent production trends continue during the period 2007-15. This chapter com- 
pares these results to a hypothetical scenario with accelerated agricultural growth 
("agriculture scenario") in which agricultural GDP growth averages 5.3 percent. 
This scenario assumes a more broad-based agricultural growth path, with yields 
for crops that have performed well in the past (such as rice, wheat, and certain 
export crops) improving only marginally, while poor-performing crops (such as 
maize, pulses, and vegetables) experience larger yield gains, reflecting their greater 
growth potential. 

The effectiveness of growth achieved under the two scenarios is measured 
with the aid of two types of elasticity: the poverty-growth elasticity (PGE) and 
the undernutrition-growth elasticity (UGE). The PGE is the percentage decline in 
poverty caused by a 1 percent increase in per capita GDP. Similarly, the UGE is 
the percentage change in the undernutrition rate (or calorie deficiency rate) divided 
by the percentage change in per capita GDP. Table 1 reports the PGE and UGE 
results from the baseline and agriculture scenarios. Average annual per capita GDP 
grew by 3.58 in the baseline scenario and 4.09 percent in the agriculture scenario, 
while poverty declined by 3.68 and 5.39 percent, respectively. This suggests a PGE 
of -1.03 in the baseline scenario. In the agriculture scenario, the PGE increases to 
-1.32. The nutrition module, in turn, shows 3.54 and 4.84 percent declines in the 
undernutrition rate in the two scenarios. This yields a baseline UGE of -0.99, while 
in the agriculture scenario, the UGE improves significantly to -1.57. 

The results confirm that broad-based agricultural growth greatly strengthens 
growth's impact on poverty. The UGE also rises substantially under the broad-based 
agricultural growth scenario, which is a reflection of the increased production and 
consumption of calorie-rich maize, sorghum, millet, and pulses. 
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ta b l e 1 Modeled poverty- and undernutrition-growth elasticities for 
Tanzania, 2007-15 





Initial 

deprivation 

rate(%) 


Final 

deprivation 
rate (%) 


Avg. annual 
% change in 
deprivation 
rate (a) 


Annual per 
capita GDP 
growth (%) 
(b) 


Deprivation- 
growth 
elasticity 
(a)/(b) 






Baseline 


scenario 






Poverty rate 
Undernutrition rate 


40.0 
23.5 


29.6 
17.6 


-3.7 
-3.5 


3.6 
3.6 


-1.03 
-0.99 


Agriculture scenario 


Poverty rate 
Undernutrition rate 


40.0 
23.5 


25.7 

13.8 


-5.4 
-4.8 


4.1 

4.1 


-1.32 
-1.57 



Source: Pauw and Thurlow 201 1 . 



Identifying Priority Sectors for Agricultural Growth 

While the previous section illustrated the benefits of broad-based agricultural 
growth, ascertaining whether certain agricultural subsectors are more effective than 
others in improving the poverty and nutritional outcomes of agricultural growth 
requires further modeling. The structure of growth determines development out- 
comes in several possible ways. First, poorer households may be more intensively 
engaged in the production of certain crops or agricultural products. Similarly, some 
subsectors produce products that poorer households consume more intensively. 
Growth or price fluctuations in these sectors will therefore have a greater impact 
on poverty than growth or price fluctuations in other sectors. Second, some agri- 
cultural subsectors produce low-cost sources of calories often consumed intensively 
by nutrient-deficient households, meaning growth and price changes within these 
sectors may have important nutritional effects. A third factor concerns the level 
of growth itself, and the fact that some sectors — due to their initial size in the 
economy, downstream production linkages (such as their production multiplier 
effects), or growth potential (signified by current yield gaps) — can have a greater 
impact on overall growth. These three criteria are taken into account when identify- 
ing subsectors most effective at reducing poverty and undernutrition in Tanzania. 
Comparative results are presented in Table 2. The simulated growth in each 
subsector achieves the same target agricultural GDP by 2015 in each simulation, 
thus ensuring that the poverty- and calorie-growth elasticities are directly com- 
parable across subsectors. The three highest poverty-growth elasticities are for 
growth led by maize, root crops, and pulses and oilseeds. These crops are important 
expenditure items for households just below the poverty line and are grown more 
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intensively by poorer farm households. In contrast, the poverty-growth elasticity 
for rice- and wheat-led growth is lower, mainly because these crops are grown in 
less poor regions of the country and, in the case of wheat, by larger-scale farmers 
who are less likely to be poor. The calorie-growth elasticities indicate that maize, 
sorghum and millet, and root crops raise household caloric availability per unit of 
growth most effectively. Although pulses and oilseeds have high calorie contents, 
the poor consume these less intensively since the crops are fairly expensive sources 
of calories. Livestock products have the lowest elasticity — in spite of the relatively 
high calorie content of meat products — because they are an expensive source of 
calories and calorie-deficient households consume them less intensively (see Box 2). 
Production multipliers provide a useful indicator of the growth linkages of 
different subsectors. Multiplying each sector's production multiplier by its initial 
share in agricultural GDP constructs a simple index of the contribution each unit 
of additional growth within a sector makes to overall GDP. This index, shown in 
the last column of Table 2, identifies horticulture, livestock, and maize as sectors 
with the greatest potential to have a meaningful effect on national GDP in Tanzania 
within the eight-year timeframe of our simulation analysis. 



Policy Implications 

The analysis here suggests Tanzania's low PGE and UGE result from the current 
structure of agricultural growth, which favors larger-scale production of rice, wheat, 
and traditional export crops in specific geographic locations. More rapid growth 
across a wider range of agricultural subsectors — particularly those that provide 

ta b l e 2 Poverty, nutrition, and growth effects of agricultural subsector 
growth, 2007-15 





Poverty-growth 


Undernutrition- 


Size and linkage 




elasticity 


growth elasticity 


effects 


Maize-led growth 


-1.174 


-1.477 


0.152 


Sorghum & millet-led growth 


-1.136 


-1.348 


0.033 


Rice & wheat-led growth 


-1.100 


-1.147 


0.106 


Root crops-led growth 


-1.182 


-1.350 


0.106 


Pulses & oilseeds-led growth 


-1.141 


-1.161 


0.101 


Horticulture-led growth 


-1.118 


-1.092 


0.186 


Export crops-led growth 


-1.096 


-1.057 


0.098 


Livestock-led growth 


-1.075 


-0.977 


0.204 



Source: Pauw and Thurlow 201 1 . 
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box 2 Getting the Most Calories for the Money 

To avoid the feeling of hunger, poorer consumers often allocate a larger share 
of their income to food types with high calorie contents and lower costs 
per calorie. The following table compares the calorie content of different 
foods in Tanzania, shows how the price per 100 kilocalories (kcal) varies by 
product, and shows average calories available from different food products 
for poor and nonpoor households. Livestock products have a higher average 
calorie content per 100-gram serving compared to most other food types, but 
they also have a higher price that makes them an expensive energy source. 
Cereals offer a similar amount of calories per serving, but cost considerably 
less than livestock. 





Average 
calories per 
standard 
serving (*) 


Mean price 
(TSh)peMOO 
kcal (t) 


Average per capita caloric 
Poor (X) Nonpoor 


availability 
All 


Cereals 


294 


6.3 


1,390 


1,885 


1,687 


Root crops 


178 


5.5 


424 


423 


423 


Pulses & oilseeds 


443 


10.9 


196 


411 


325 


Horticulture 


49 


19.8 


106 


240 


186 


Livestock & 
processed meat 


266 


26.0 


125 


318 


241 


Sugar & other 
foods 


181 


23.5 


50 


78 


27 



Source: Authors' calculations using expenditure estimates from HBS 2000/01 and calorie content 
tables in Lukmanji et al. 2008. 

Notes: Kcal = kilocalories; TSh = Tanzanian shilling 

* No consumption weights were applied in calculating average calories per food group. 

t Mean price is the total expenditure divided by total calorie content per food item. 

$ Poverty line is the 40th percentile of per capita expenditure. 



employment to many poor households or that supply goods consumed intensively 
by undernourished households — will make growth more effective at reducing 
poverty and undernutrition. It is not only (rural) farm households that benefit 
from broad-based agricultural growth; (urban) nonfarm households also benefit 
from lower food prices because lower prices increase disposable income and permit 
reallocation of spending to food items. 
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The staple maize, already grown extensively by subsistence smallholders in 
Tanzania, has important size and growth linkages in the economy in addition to 
having large PGEs and UGEs. The analysis therefore identifies maize as a priority 
sector for achieving growth, poverty, and nutrition objectives. 

The modeling analysis in this chapter did not explicitly consider how increased 
agricultural productivity might be achieved or the possible costs of investments, 
extension services, or subsidies. However, studies for Tanzania and elsewhere 
routinely highlight locally driven agricultural research (for example, in improved 
seed varieties or farming methods), rural infrastructure investments, and effective 
provision of relevant extension services as important ways to raise agricultural 
productivity (Sanchez, Denning, and Nziguheba 2009; Fan, Nyanga, and Rao 
2005; Kilima et al. 2008; Nkonya, Schroeder, and Norman 1997; Thirtle, Lin, 
and Piesse 2003). Although historically the Tanzanian government has neglected 
agricultural investments, current development plans indicate a reprioritization of 
agriculture as a driver of economic growth and socioeconomic development. The 
results in this chapter provide some indication of which agricultural sectors the 
government's development plans should prioritize to maximize national growth, 
poverty, and nutrition outcomes. 
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Chapter 8 

Feeding the Future's Changing Diets: 
Implications for Agriculture Markets, 

Nutrition, and Policy 

Siwa Msangi and Mark W. Rosegrant 



Setting the Stage 

Rising incomes and rapid urbanization in developing countries, particularly in Asia, 
are creating changes in the composition of global food demand. With increasing 
incomes, direct per capita food consumption is shifting from maize and coarse 
grains to wheat and rice. As incomes continue to rise and urbanization continues, 
a secondary shift from rice to wheat takes place, as seen in East and South Asia. 

Income growth in developing countries is driving strong growth in per capita 
and total meat consumption, leading to strong growth in the feed consumption of 
cereals, particularly maize. In developed countries, on the other hand, growth in 
per capita meat and cereal consumption has slowed dramatically as these countries 
have already reached very high levels of meat consumption in past decades. Food 
consumption growth (and related animal-feed requirements) largely determine the 
pace at which supply growth must evolve to keep up with domestic and interna- 
tional demand for agricultural goods. Little research has been conducted on the 
impact of changing consumption patterns over time on the future outlook of the 
world agricultural economy and the implications of these consumption changes on 
nutrition and food security. This chapter addresses this knowledge gap by looking at 
the implications of changing food consumption patterns and their effects on market 
prices, food security, and nutrition. Using a model-based approach to understand- 
ing the potential outcomes of less meat-intensive diets and the subsequent shift in 
markets that might result, informed recommendations for policy interventions and 
further research can be made. 



This chapter is based on the authors' 2020 Conference Paper, Feeding the Future's Changing Diets: 
Implications for Agriculture Markets, Nutrition, and Policy (Washington, DC: International Food 
Policy Research Institute, 2011). 
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The Future of Food to 2030 

Results from the International Model for Policy Analysis of Agricultural 
Commodities and Trade (IMPACT) illustrate how socioeconomic and demographic 
changes play out in the medium- to long-term evolution of food consumption for 
key commodity groups. IMPACT is a partial equilibrium agricultural model for 
crop and livestock commodities; it was developed by the International Food Policy 
Research Institute (IFPRI) to project global food supply food demand, and food 
security to the year 2020 and beyond (Rosegrant et al. 2001; Rosegrant, Cai, and 
Cline 2002). Drawing on the IMPACT results, we can examine an alternative set 
of scenarios that illustrate the implications of changes toward less meat-intensive 
diets on market dynamics and nutritional outcomes. 



Alternative Diet Scenarios 

We look at two alternative scenarios in which the consumption pathway toward key 
food commodities in the IMPACT baseline case is altered to reflect the evolution 
toward "low-meat" diets in high-income countries (which, in these scenarios, means 
all Organisation for Economic Co-operation [OECD] countries and other countries 
as defined by the World Bank [2007]). In the first scenario variant — low meat 
(LM) — the per capita intake of red meat (beef and lamb) and white meat (poultry 
and pork) is decreased by half in high-income countries over the projection period, 
which reflects a change in consumer preferences toward greener diets with lower 
environmental impact. The second scenario extends this variant to include Brazil 
and China (LMBC). In the longer background paper that this chapter is based 
on, we use cross-section data to discuss how the reduction of meat consumption 
compares to trends seen across higher-income regions. The scenarios implement the 
time period for diet adjustments so that changes begin in 2010 and are complete by 
2015, outlining a relatively rapid period of transition. While we cannot elaborate on 
the details of policy mechanisms that would lead the countries' consumers to adopt 
alternative diets within the space of this short chapter, we highlight the implications 
of these diet changes in a way that is relevant to policymakers. 

With the implementation of the LM scenario, the per capita consumption of 
high-income countries is halved (relative to the baseline) by 2030, whereas the con- 
sumption level in developing countries rises, on average, by more than 7 percent to 
just above 27 kilograms per capita per year. When we also reduce meat consumption 
in China and Brazil, the consumption levels for Africa and India each increase by 
another 46 and 48 percent, respectively, bringing the average per capita value for 
all developing countries (minus China and Brazil) up by nearly 7 kilograms per 
capita per year. Table 1 shows the price changes that accompany these shifts in per 
capita consumption. It also shows strong decreases for the 2030 prices of livestock 
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products — especially when Brazil and China also undergo similar diet changes, 
which more than doubles the effect. Because the scenarios focused on decreasing 
meat consumption, livestock commodities show the strongest decrease in prices. 
Cereal prices (especially coarse grains like maize) also decrease appreciably under 
both low-meat scenario variants due to the decreased demand for livestock feed 
that would be expected when herd sizes are reduced in response to lower livestock 
product prices. 

The effect that less demand for meat has on "releasing" grain for food use is 
accompanied by a small increase in the per capita consumption of cereals under the 
two low-meat scenarios. There is not much overlap in food and feed uses for coarse 
grains like sorghum and maize outside of Sub-Saharan Africa and other developing 
regions, where the strongest increase in per capita cereals consumption for both 
low-meat variants occurs. This effect would, of course, not apply to commodities 
like meal byproducts, which are used exclusively for animal feed and drop strongly 
in price under both low-meat diet scenarios (see Table 1). If the LMBC scenario 



table 1 World prices of key commodities under baseline and alternative diet 
scenarios for high-income countries (HIC), Brazil, and China (USS/mt) 





2000 


2030 
baseline 


2030 HIC 
low meat 
(LM) 


% change 
from 

baseline in 
2030 


2030 HIC 
+ Brazil 
& China 
low meat 
(LMBC) 


% change 
from 

baseline in 
2030 


beef 


1,971 


2,041 


1,654 


-19 


1,252 


-38 


pork 


899 


857 


657 


-23 


351 


-59 


lamb/goat 


2,831 


2,883 


2,546 


-12 


1,911 


-33 


poultry 


1,245 


1,189 


923 


-22 


546 


-53 


eggs 


764 


722 


711 


-2 


676 


-6 


milk 


308 


340 


341 





341 





rice 


208 


265 


265 





268 


1 


wheat 


115 


138 


136 


-2 


129 


-7 


maize 


89 


148 


138 


-6 


121 


-18 


other coarse grains 


68 


79 


73 


-8 


63 


-20 


soybean 


203 


300 


299 





298 





potato 


213 


180 


178 


-1 


176 


-2 


sweet potato & yam 


476 


471 


455 


-3 


425 


-10 


cassava 


64 


66 


64 


-2 


62 


-7 


meal 


189 


373 


344 


-8 


293 


-21 



Source: IMPACT model projections. 
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were expanded to more countries, beyond the HIC regions, China, and Brazil, 
we would expect to see further reductions in prices of grains and meat products, 
as livestock demand growth slows over time and more cereals are released from 
feed consumption. 



Implications for Nutrition and Food Security 

Looking beyond the change in food consumption patterns and commodity price 
impacts implied by the results, we can also consider the possible implications of 
changes across the range of food products for food security. Given the previously 
discussed supply-and-demand patterns, the IMPACT model infers a trend in levels 
of malnutrition among the vulnerable demographic of children aged zero to five. 
Malnutrition's determinants are derived primarily from the four indicators first 
established by Smith and Haddad: per capita calorie availability, access to clean 
drinking water, rates of secondary schooling for women, and the ratio of female- 
to-male life expectancy (2000). These determinants are consistent with the four- 
pillared food security concept underlining the Food and Agriculture Organization 
of the United Nations' conceptual framework, where availability, along with access 
utilization and stability, account for food security status among vulnerable popu- 
lations. IMPACT'S methodology for tracking child malnutrition is based on this 
work, and is implemented through an analytical relationship that is parameterized 
by the statistical coefficients derived by Smith and Haddad's work. 

Our analysis shows changes in per capita calorie availability are consistent 
with the simulated changes in per capita consumption in both low-meat scenarios 
(LM and LMBC). All regions saw an increase in per capita availability — save 
those directly targeted in the scenarios — which reflects the increases in per capita 
consumption that accompany the decreases in cereal and meat prices on the 
world market. 



Implications for Food Policy 

Following the quantitative scheme based on the Smith/Haddad relationship and 
drawing from the scenario-driven changes in per capita calorie consumption, child 
malnutrition changes demonstrate the calorie-releasing effect of reducing livestock 
consumption, production, and feed demand in both low-meat scenario variants 
(see Table 2). 

Under the low-meat scenario that targets only high-income countries, the 
decrease of child malnutrition in Sub-Saharan Africa is nearly half a million; the 
inclusion of Brazil and China in the scenario results in an even larger improve- 
ment, increasing the magnitude of the reduction of undernourished children to 
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table 2 Child malnutrition under baseline and diet scenarios for high-income 
countries (HIC), Brazil, and China (millions of children aged 0-5) 









Total change In 


malnourlshment 




Total malnourished children 


from baseline 










2030 HIC + 










Brazil & China 








2030 HIC low 


low meat 




2000 


2030 baseline 


meat (LM) 


(LMBC) 


Northern SS Africa 


11.3 


15.6 


-0.1 


-0.3 


Western SS Africa 


6.6 


10.1 


-0.1 


-0.3 


Eastern SS Africa 


3.2 


4.6 


-0.1 


-0.2 


Southern SS Africa 


4.6 


7.4 


-0.1 


-0.3 


All of SS Africa 


32.1 


44.3 


-0.4 


-1.3 


West Asia and North Africa 


6.2 


4.3 


-0.1 


-0.1 


South Asia 


75.6 


62.8 


-0.1 


-0.4 


South Asia minus India 


19.2 


19.6 


0.0 


-0.1 


Southeast Asia 


13.5 


11.5 


0.0 


-0.1 


East Asia 


10.7 


4.9 


-0.1 


-0.2 


All of Asia 


99.9 


79.2 


-0.2 


-0.6 


All of Latin America 


7.7 


6.5 


-0.1 


-0.2 


All Developing* 


146.5 


134.9 


-0.7 


-2.2 



Source: IMPACT model projections. 
Includes China and Brazil. 



1.3 million. Child malnutrition also improves in South Asia under both low-meat 
scenarios, although to a lesser extent (0.1 million fewer undernourished children 
for the LM case, which increases to 0.4 million fewer when China and Brazil are 
included). On the whole, the benefits of releasing grains from livestock produc- 
tion systems by reducing the demand for meat has a sizable effect on decreasing 
malnutrition — especially for those regions that consume coarse grains like maize 
and sorghum more as food than as feed for livestock (as is the case in Sub-Saharan 
Africa). It should be noted that IMPACT'S partial-equilibrium framework does 
not capture any changes to farmers' incomes that are caused by these shifts in the 
supply and revenue generated from crop and livestock products. Another possible 
poverty-reducing and (ultimately) nutrition-enhancing benefit not captured by 
this framework is the positive effects of less meat consumption on human health, 
especially in higher-income countries where a number of chronic diseases can be 
linked to excesses in dietary intakes. 
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Since halting or altering urbanization, population growth, and income growth 
is not a plausible policy instrument for influencing consumption behavior, the only 
avenue that policy can take is to influence consumers themselves to diversify their 
diets and move away from a meat-intensive regime. Nutrition education, as part of 
a long-term health education program that strives to target diverse demographics, 
could be a useful instrument toward that end. Such a program's influence, however, 
would only be realized gradually over time, similarly to the patterns seen in other 
health-oriented education efforts such as AIDS-awareness campaigns. 

A more direct means to exert influence would be to promote healthy diets 
within government-sponsored feeding programs (for example, relief efforts or school 
lunch programs), although the benefits would be limited to the intervention's target 
population. While taxes on meat have been proposed as an additional mechanism 
to encourage consumers to change their eating habits, no effort has been success- 
ful in richer countries due to inevitable political resistance from powerful interests 
supporting ranching operations and meat production. 



Conclusions 

Dietary diversity is a key driver of change in food systems, and it can have a variety 
of effects on the evolution of food prices, consumption, and other future world 
food market dynamics. A strong shift toward less-meat-intensive diets significantly 
decreases the price and consumption of livestock products, as well as cereal com- 
modities used for animal feed. Reducing high meat consumption in fast-growing 
countries — like China — has an even bigger impact than reducing meat consump- 
tion in high-income, OECD countries. If we expanded the scenario with diet 
change in China and Brazil to include other emerging economies like Indonesia, 
India, and the faster-growing countries within Latin America and Sub-Saharan 
Africa, we might see these effects further multiplied. Encouraging diets richer in 
pulse-based proteins, fruits, and vegetables could have other benefits — aside from 
just reducing meat consumption — not captured in our analysis. Aside from the 
obvious nutritional and health benefits, greater consumption of healthier foods 
in both developed and developing regions could lead to further welfare improve- 
ments through farmers' additional income earned by supplying fresh horticultural 
fruits and vegetables to wealthier countries. This is already the case in a number of 
developing tropical regions. 

While diet changes in developed and rapidly growing countries can make a 
significant impact, this alone cannot bring about long-term improvement of global 
food security. Instead, significant progress on malnutrition in developing countries 
will require economic growth that generates employment and reduces inequal- 
ity and poverty; investments in agricultural and rural development, agricultural 
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research and technologies, and health and education; and the development of infra- 
structure such as irrigation, domestic water supply, good roads, communications, 
and effective markets (Rosegrant, Fernandez, and Sinha 2009). 
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Chapter 9 

Value Chains for Nutrition 



Corinna Hawkes and Marie T. Ruel 



Currently, close to 1 billion people suffer from hunger and food insecurity, 
defined as not having enough calories to live a healthy life. While this num- 
ber is staggering, the number of people with poor access to nutritious foods 
rich in essential micronutrients — such as fruits and vegetables, meat, fish, dairy 
products, and biofortified staple foods — is even more daunting. Deficiencies in 
micronutrients such as vitamin A, iron, and zinc affect the survival, health, devel- 
opment, and well-being of billions of people; low fruit and vegetable consumption 
is also associated with increased risk of chronic diseases. Increasing poor people's 
consumption of nutritious foods is therefore essential to solving malnutrition in 
all its forms. 

Limited availability, economic constraints, lack of knowledge and information, 
and related lack of demand for nutritious foods are critical factors that limit poor 
people's access to such foods. In theory, the agriculture sector could help address this 
problem by helping at-risk groups generate more income and by making nutritious 
foods more available, affordable, acceptable, and of higher quality. Agriculture- 
based development programs that aim to improve nutrition have tended to focus 
on agricultural production and consumption by producer households. Yet the links 
among what is produced on the farm, the consumer, and the income received by 
the producer do not stop at the farmgate. Far from it: food is stored, distributed, 
processed, retailed, prepared, and consumed in a range of ways that affect the 
availability, affordability, acceptability, and nutritional quality of foods for the 
consumer. Therefore, if the agriculture sector is to play a more important role in 
improving nutrition, there needs to be a greater focus on what happens between 
production and consumption. One way of addressing this issue is to adopt "value- 
chain" concepts, analysis, and approaches. Value-chain approaches are already used 
as development strategies to enhance the livelihoods of food producers, but they 
have, to date, rarely been used explicitly as a tool to achieve nutritional goals, and 
they have not been sensitive to nutritional concerns. This chapter seeks to identify 



This chapter is based on the authors' 2020 Conference Paper, Value Chains for Nutrition 
(Washington, DC: International Food Policy Research Institute, 2011). 
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if, why, and how value-chain concepts could and should be applied to enhance the 
ability of agriculture to improve nutrition. 



What Are Value Chains, Value-Chain Analysis, and Value- 
Chain Approaches? 

A value chain starts with a supply chain: the processes and actors that take a product 
from its conception to its end use or disposal (see Figure 1). Although a value chain 
is a form of supply chain, the "value" component imbues it with greater meaning: 
value is added 'to the product through "value-adding" activities as it passes through 
the chain. These activities create value for the value-chain actors. A value chain can 
thus be described by what and where value is added in the supply chain for and 
by these activities and actors. The "value" involved may refer to the value of the 
product in economic terms, to the value added to the product as it passes through 
the chain, or to the economic value that is created and captured by the actors in the 
chain — or to all of these forms ofvalue. "Addingvalue" may also refer to enhancing 
the benefit offered by the product relative to its price, as perceived by consumers. 

Value-chain analysis involves identifying (1) the actors involved in the chain 
and the relationship between them; (2) the activities performed by each actor and 
his or her location; and (3) some form of attribution ofvalue corresponding to the 
activities and actors in the chain. There are many different ways to conduct value- 
chain analysis, but all are distinct from other forms of supply-chain analysis by 
assuming that the value through the chain is affected by the interactions among 
the different actors and activities, not just the isolated behavior of individual actors 
in that chain. Value-chain analysis has been used in practice in several areas. For 
example, private companies use it to enhance competitive strategy, and researchers 
have used it to examine the processes, causes, and consequences of global industrial 
integration (globalization). 

Value-chain approaches to development have been adopted by several develop- 
ment agencies to encourage greater participation by poor people in modern value 
chains, including food value chains. These include agricultural value-chain devel- 
opment projects, which tend to focus on some form of "upgrading" as a means of 
increasing returns to farmers (that is, changing their products, improving their 
processes, increasing the volume produced, changing their functions, or improving 
coordination to capture more value). 
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fi g u r e 1 A simpl if ied representation of a food supply chain 



Activities 




Food 
affordability 



Actors 

Crop breeders; extension services; seed, 
agrochemical, and farm machinery companies 

i 

Farmers, agricultural laborers, 
commodity producers 



Packers, millers, crushers, refiners 

I 

Processed foods manufacturers, 
artisan to global 

i 

Importers, exporters 
brokers, wholesalers 

i 

Informal retailers, supermarket chains, 
restaurants, fast food companies 

i 

Advertising and 
communications agencies 



Food 

acceptability 






Source: Adapted from Hawkes 2009. 



Can Adoption of Value-Chain Concepts Help Achieve 
Nutrition Goals? 

The emphasis of value-chain approaches to agricultural development in developing 
countries so far has been on enhancing the economic benefits of food production 
(Hawkes and Ruel 2011). In these approaches, consumers have been perceived as 
the market for farm products, not as actors in the chain whose activities add value 
to or create value for the product. Yet consumers are actors in food value chains 
through various activities (such as consumption, lobbying, and so on) and can 
add value to products from which they perceive enhanced benefits (for example, 
nutritional value). 
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Value-chain approaches to agricultural development to date have also tended 
to perceive value chains as only being responsive to consumers; rarely have they 
considered the influence the chain has on consumption patterns. Yet in practice, 
production and consumption are mutually constitutive processes. Consumption 
influences production — more so since the shift toward a globalized market model. 
But production also influences consumption — with postproduction activities and 
actors becoming more important in the globalizing era. 

Through their focus on value, value chains provide a theoretical framework 
that captures these mutually constitutive processes. On the supply side, constructing 
a value chain enables one to identify where nutritional value can be created, as well 
as where economic value can be created for the actors in the supply chain. On the 
demand side, the concept of value can be extended to the consumers' "perception 
of value." Value-chain approaches can then be applied to enhance the perception 
of value of nutritious foods while also creating economic benefits for agricultural 
actors. Thus emerges a reconceptualized theory of "value chains for nutrition," in 
which consumers become actors rather than just a "market," nutrition and public 
health goals become paramount in value chain development, and both at-risk 
producers and consumers are considered. 

Adopting value-chain concepts thus has enormous potential to help increase 
both the supply of nutritious foods to the poor and their demand for those foods 
(see Box 1). First, value-chain analysis can be used to assess why foods are or are 
not available in specific communities, why foods cost what they do, how the nutri- 
ent quality of foods changes through the chain, and how public interventions and 
policies — such as providing information and knowledge about the nutritional 
value of foods or subsidizing or investing in production of nutritious foods (for 
example vegetables and fruits through public research and development) — can 
help integrate nutrition into the whole chain. Once problems are identified, value- 
chain approaches can be used to design and implement solutions to increase the 
availability, affordability, and quality of nutritious foods. Value-chain analysis can 
also be used to address acceptability and demand constraints. It can be used, for 
example, to identify what kind of "value" needs to be added to products to increase 
consumer acceptability and demand, as well as to determine if adding nutritional 
value alters the way the consumers "value" the products or their "willingness to pay." 

Value-chain concepts can be particularly useful to help achieve these goals 
because they are concrete and solution oriented while also being expansive in their 
reach. Since they incorporate all the steps in the chain at all scales in all sectors, 
value-chain concepts can help identify causes and implement solutions that are 
not necessarily obvious, or that may even be counterintuitive. Since value-chain 
concepts explicitly recognize that it is the coordination among the actors that 
enhances the ability of businesses or sectors to create value, they also encourage the 
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box 1 Value Chains for Nutrition: Examples in Action 

Value-chain approaches have not to date been applied in the field of nutrition 
in a consistent or comprehensive way, but there have been some attempts to 
apply value- chain approaches in a nutrition context (Hawkes and Ruel 2011). 

Projects with explicit nutrition goals and related activities: 

• Enhancing the bean value chain in Uganda: A project to improve bean pro- 
duction, marketing, and consumption as a means of enhancing sustainable 
livelihoods. In a value-chain framework, actions included research into 
increasing yields, improving nutrient quality after harvest, understanding 
consumers' preferences and demand, increasing their awareness of the 
nutritional and health benefits of beans, and promoting bean consumption 
(Mazuretal. 2011). 

• Strengthening the value chain for orange-fleshed sweet potato (OFSP) in 
Mozambique and Uganda: With the ultimate objective of improving vita- 
min A intake and status, this project implemented actions at three levels 
of the value chain — farmers, traders, and consumers. Among many other 
things, actions included distributing OFSP vines to producers, disseminat- 
ing results of willingness-to-pay studies to traders, and using mass media 
and promotional events to raise consumer awareness of the nutritional 
benefits of OFSP and promote their consumption, especially among 
nutritionally vulnerable mothers and young children (Coote et al. 2011). 

• Developing nutrition programs in Sierra Leone: REACH (the Renewed 
Efforts Against Child Hunger partnership) is currently developing a 
value-chain framework for programs involving food purchases from local 
farmers. The aim is to increase the demand for nutritious foods while 
augmenting the incomes of small farmers (Torgerson et al. in Hawkes 
and Ruel 2011). 



Projects that incorporate nutrition or health concerns but do not 
have specific nutrition goals: 

• Developing a dairy value chain for smallholders in Zambia: Land O'Lakes 
International Development used a market-based, value-chain approach in 
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its work with small farmers in Zambia. The objective was to reduce house- 
hold food insecurity through increased incomes from the sale of milk and 
other dairy products and increase the demand for dairy products among 
producers and consumers (Grant and Russell in Hawkes and Ruel 2011). 



Program that incorporates value-chain concepts but does not have 
specific nutrition goals: 

• Creating value for producers in the value chain for ready-to-use therapeutic 
foods (RUTFs) in Ethiopia: Hilina, a food-processing company in Ethiopia, 
worked with local producers to eliminate aflatoxin contamination in pea- 
nuts, thereby enabling them to supply ingredients for the production of 
RUTFs (fortified processed food used to treat severe acute malnutrition). 
The ultimate objective was to enable the local production and supply of 
RUTFs at a reduced cost (Jones in Hawkes and Ruel 2011). 



type of coordinated, cross-sectoral approaches that are critically needed to address 
malnutrition. They can provide a framework for coordinating actions and actors 
and for identifying and engaging the sectors that need to be involved. These tasks 
are particularly relevant for any effort to coordinate the agricultural and health 
sectors. Value-chain concepts also provide a framework for measuring some of 
the trade-offs between economic returns and nutrition benefits from agriculture. 
It is also important to recognize, however, that there are some significant 
potential limitations to applying value-chain concepts to achieve nutrition goals. 
The focus of value-chain development so far has been on adding value in the 
chain, often in ways that make products more expensive for consumers. There may 
be less scope to add value to products that are targeted to poor consumers — for 
example, undifferentiated commodities, often distributed outside of formal food 
markets — making these chains an apparently less appropriate target for value- 
chain development. Value chains also focus on single food commodities, whereas a 
healthy and high-quality diet consists of a combination of different foods. Finally, 
value-chain approaches focus on private competitive markets and have given little 
attention to making nutritious foods available in settings like food aid distribution 
points or institutional markets like schools, which are potentially important for 
specific at-risk groups. 
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Applying Value-Chain Concepts to Achieve Nutrition Goals 

The case studies of value chains for nutrition (Box 1) show that there is not just one 
way to conduct a value-chain analysis, apply a value-chain approach, or examine 
the implications of an existing value chain. They suggest unifying principles for the 
application of value-chain concepts that take into account the benefits of applying 
value-chain concepts, as well as the very real limitations. 

1. Start with explicit nutrition goals. While there is not a single value-chain-for- 
nutrition approach, all value-chain approaches to nutrition should focus on a 
clearly stated, outcome-oriented nutrition goal. 

2. Clearly define the nutrition problem. Although value chains focus on a single 
commodity, value-chain approaches can be consistent with total diet or systems- 
based approaches when an intervention begins by identifying core food and 
nutrient gaps. Once identified, these gaps — and associated health problems — 
can be addressed by targeting one or more food value chains. 

3. Create and capture value for nutrition. Although value-chain approaches to nutri- 
tion do need to consider economic value for actors in the chain — a necessary 
component of any value-chain approach — they should also consider the value 
for nutrition. The case studies show that increases in economic value for vulner- 
able value-chain actors can be associated with increased value for nutrition, even 
if this is not their original intention. 

4. Be expansive in the search for solutions, but tailor them to context. The search for 
solutions should take the whole value chain — including different sectors and 
actors at different scales — into account, but the application of solutions should 
be tailored to circumstance. 

5. Focus on the coordination of the whole chain. Improving coordination may involve 
intervening at several points along the chain or taking a few actions to fix coor- 
dination problems or create incentives for change along the chain. Coordination 
also requires developing alliances between the actors involved. 

6. Add value not only for nutrition but also for actors alongthe value chain. Solutions 
for nutrition that do not work for actors within the value chain are not value- 
chain solutions. Rather, nutrition-oriented activities should become a solution to 
the problems faced by these actors as well, thus adding value for both consumers 
and actors along the value chain. 
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7. Take a broader view of adding value for producers and consumers. Consumers' 
willingness to pay may actually increase as products offer new attributes (such 
as greater nutritional value or desirability), even among poor people. There are 
also ways to add value for producers without making the product less affordable 
for consumers — for example, value-chain activities may mean that producers 
are able to produce more to supply a larger market. 

8. Focus on meeting, increasing, and creating demand. Applying value-chain concepts 
to nutrition should involve taking a broad approach to demand by including 
consumers' unmet and uncreated demand, not just existing demand. Poor 
people, for instance, may have a latent demand for more diverse diets that include 
a variety of micronutrient-rich foods. 

9. Create a policy environment in which better nutrition is valued. Developing value 
chains for nutrition will be successful at a broader scale only if the policy environ- 
ment creates incentives for the actors in the chain to value nutrition and change 
their behavior accordingly. 



Conclusions 

To date, the use of value-chain concepts for nutrition has been minimal; only a few 
such interventions have occurred, and none of these actually measure nutritional 
impact. Yet value-chain concepts offer considerable potential for enhancing efforts 
to improve nutrition, and they provide a framework within which opportunities 
for leveraging agriculture for nutrition can be identified and implemented. This 
is especially the case given the current focus on value-chain development for agri- 
culture in international development, which provides an opportunity to build in 
nutrition concerns. 

The nascent field of value chains for nutrition should now focus on diagnosing 
and implementing interventions, keeping in mind that these interventions cannot 
be identified ahead of time. Each value-chain problem will require its own set of 
solutions, which could involve anything from information and education, research 
and technology, chain reorganization, and new financial incentives to development 
of new policies and standards. Nonetheless, certain principles should be followed, 
especially the core value-chain concepts concerning coordination, the consideration 
of the whole chain, and the attribution of some form of value. All value chains 
inherently involve economic value — a value chain is not a value chain without 
this. And enhancing nutrition is part of human and economic welfare. But value 
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chains for nutrition must also identify the value to nutrition as it is added, created, 
gained, and lost throughout the chain, as a separate, though linked, component. 
The value to the consumer must also be fully incorporated in its dimensions. It is 
possible to develop value chains to improve nutrition while also providing solutions 
to development challenges in other sectors — not least, in agriculture. 
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Chapter 10 

Biofortification: Leveraging Agriculture 
to Reduce Hidden Hunger 

Howarth Bouis and Yassir Islam 



Micronutrient Malnutrition: A Hidden Hunger 

Experts estimate that 2 billion people, mostly in poorer countries, suffer from 
micronutrient malnutrition, also known as hidden hunger (WHO and FAO 
2006). This is caused by a lack of critical micronutrients such as vitamin 
A, zinc, and iron in the diet. Hidden hunger impairs the mental and physical 
development of children and adolescents and can result in lower IQ, stunting, 
and blindness; women and children are especially vulnerable. Hidden hunger also 
reduces the productivity of adult men and women due to increased risk of illness 
and reduced work capacity. 

In 2008, the Lancet published a landmark series of articles on maternal and 
child undernutrition highlighting the extent of hidden hunger. One study found 
that men who had received nutrition supplements (that included micronutrients) 
from ages 0-36 months earned a higher hourly wage than men who had not 
received the supplements. The group that received nutrition supplements from 
ages 0-24 months earned 46 percent higher-than- average wages (Hoddinott et al. 
2008). Hidden hunger's enormous consequences, not only to individuals but also 
to society through reduced economic productivity, have brought more attention 
to the issue recently. Also in 2008, a panel of noted economists that included five 
Nobel Laureates, ranked efforts to reduce hidden hunger among the most cost- 
effective solutions to global challenges. One of these efforts, biofortification, was 
ranked fifth. 1 



1. See Copenhagen Consensus 2008: Results, www.copenhagenconsensus.com/Home.aspx and 
Copenhagen Consensus, "Micronutrient Fortification and Biofortification," www.copenhagen- 
consensus.com/Default. aspx?ID= 1456 



This chapter is based on H. E. Bouis and R. M. Welch, "Biofortification — A Sustainable 
Agricultural Strategy for Reducing Micronutrient Malnutrition in the Global South," Crop Science 
50, no. 2 (2010): S1-S13. 
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Leveraging Agriculture to Improve Nutrition through 
Biofortification 

Agriculture is the primary source of nutrients necessary for a healthy life, but 
agricultural policies and technologies have focused on improving profitability at 
the farm and agroindustry levels, not on improving nutrition (Bouis and Welch 
2010). Given the prevalence of hidden hunger, there is growing interest in the role 
agriculture should play in improving nutrition, in particular by paying more atten- 
tion to the nutritional quality of food. 

Biofortification is a scientific method for improving the nutritional value of 
foods already consumed by those suffering from hidden hunger (Bouis et al. 2011). 
Scientists first breed crops whose edible portions (seed, tuber, or roots, for example) 
have higher amounts of nutrients. Malnourished communities receive these bio- 
fortified crops to grow and eat. When consumed regularly, biofortified foods can 
contribute to body stores of micronutrients throughout the life cycle. This strategy 
should contribute to the overall reduction of micronutrient deficiencies in a popu- 
lation, but it is not expected to treat micronutrient deficiencies or eliminate them 
in all population groups. 



The Biofortification Process 

Biofortification requires experts from different fields to work together. Plant breed- 
ers explore the full spectrum of crop genetic diversity, especially seed banks, to first 
identify nutrient-rich germplasm, or lines, of food crops that can be used to breed 
more nutritious varieties. These lines are then crossed with established high-yielding 
lines to breed new crop varieties that not only have higher amounts of a desired 
nutrient, but also are high yielding and competitive with other nonbiofortified 
varieties. Plant breeders can use both conventional plant breeding and transgenic 
methods to reach their breeding targets. (For a complementary approach to bio- 
fortification, see Box 1.) 

Nutritionists determine the additional amount of a nutrient a food crop must 
provide to measurably improve nutrition when that crop is harvested, processed or 
cooked, and eaten. To do so, nutritionists must account for 

• nutrient losses after the crop is harvested (nutrients can degrade substantially 
during storage, processing, or cooking), 

• the amount of the nutrient that the body actually absorbs from the food (bio- 
availability), and 

• the amount of the staple food actually consumed on a daily basis by age and gender. 
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box 1 More Than One Way to Biofortify 

Another approach, referred to as agronomic biofortification, seeks to improve 
the mineral content of food crops through fertilizer applications, which are 
applied to the soil or directly to the leaves by foliar spray. The HarvestZinc 
Fertilizer Project has found that foliar application of zinc fertilizers to wheat 
can significantly increase zinc concentration in the grain. Depending on 
the extent of zinc deficiency in soils, zinc fertilizers can contribute to better 
yield of cereal crops. For more information, please see www.harvestzinc.org. 

Source: Cakmak 2008. 



These data are then used to set breeding targets for specific nutrients. Once 
these new crop lines have been bred, they are field-tested by a national agricultural 
system in multiple locations in target regions where the crop will be grown. This 
ensures the crops perform well and maintain their nutritional profile, which can 
be affected by the growing environment. The most promising lines are selected for 
further testing and eventual release as new varieties through public channels, the 
private sector, or both. 

Nutritionists also test promising new lines and varieties prior to release, to 
ensure they have a measurable positive impact on the micronutrient status of 
target communities. This is done through controlled human feeding trials called 
efficacy studies. 

Together with nutritionists, economists conduct studies to evaluate the impact 
of production and consumption of biofortified varieties of crops on various liveli- 
hoods and health outcomes. Behavioral-change experts help identify what drives 
consumption patterns and how biofortified crops and foods can be better promoted. 
Ultimately, a range of skills in farm extension, seed replication and distribution, 
and product marketing is also needed to ensure the successful adoption of the final 
product by both producers and consumers in target communities. 

Special consideration should be given to crops whose color or taste is changed 
by increasing nutrient levels. To date, this has been the case when crops such as 
sweet potato, cassava, and maize have been enhanced with vitamin A. These crops 
turn from a typical white or pale yellow to a deeper yellow or orange in color due 
to the higher levels of beta-carotene (a precursor to vitamin A) they now contain. 
This orange color can be an asset in branding or can help consumers identify more 
nutritious varieties. 
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HarvestPlus, a component of the CGIAR Research Program on Agriculture 
for Improved Nutrition and Health, leads a global effort to develop and deliver 
biofortified staple food crops with one or more of three most limiting nutrients in 
the diets of the poor: vitamin A, zinc, and iron (Brown 1991). HarvestPlus is an 
interdisciplinary program that works with experts in more than 40 countries. A 
release schedule for HarvestPlus crops is shown in Table 1. Other global, regional, 
and country biofortification programs are working around the world. 



Advantages of Biofortification 

Dietary diversity is the ultimate long-term solution to minimizing hidden hunger. 
This will require substantial increases in income for the poor so they are able to 
afford more nutritious nonstaple foods such as vegetables, fruits, and animal prod- 
ucts. Biofortification can be effective in reducing hidden hunger as part of a strategy 
that includes dietary diversification and other interventions such as supplementation 
and commercial fortification. 

Biofortification has four main advantages when applied in the context of the 
poor in developing countries. First, it targets the poor who eat large amounts of food 
staples daily. Second, biofortification targets rural areas where it is estimated that 
75 percent of the poor live mostly as subsistence or smallholder farmers, or land- 
less laborers. These populations rely largely on cheaper and more widely available 



table 1 HarvestPlus target crops and countries 



Crop 


Nutrient 


Target country 


Traits 


Release year 


Bean 


Iron (Zinc) 


DR Congo, 
Rwanda 


virus resistance, 
heat, & drought 
tolerance 


2012 


Cassava 


Vitamin A 


DR Congo, Nigeria 


virus resistance 


2011 


Maize 


Vitamin A 


Zambia 


disease resistance, 
drought tolerance 


2012 


Pearl millet 


Iron (Zinc) 


India 


mildew resistance, 
drought tolerance 


2012 


Rice 


Zinc (Iron) 


Bangladesh, India 


disease & pest 
resistance 


2013 


Sweet potato 


Vitamin A 


Uganda, 
Mozambique 


virus resistance, 
drought tolerance 


2007 


Wheat 


Zinc (Iron) 


India, Pakistan 


disease resistance 


2013 



Note: HarvestPlus also supports biofortification of the following crops: Banana/Plantain (vitamin A), Lentil (iron, 
zinc). Potato (iron, zinc), Sorghum (zinc, iron). 

Source: HarvestPlus, "Crops," http://www.harvestplus.org/content/crops, accessed January 25, 2011. 
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staple foods such as rice or maize for sustenance. Despite urbanization and income 
growth associated with globalization, diets of the rural poor will continue to be 
heavily based on staple foods like cereals and tuber crops in many regions (Msangi 
et al. 2010). Expected increases in food prices, exacerbated by climate change, are 
likely to increase this reliance on staple foods (see Box 2). 



box 2 The Challenge of Rising Food Prices and Climate Change 

Future population and income growth will result in increased demand for 
food that will outstrip productivity, resulting in higher food prices. Climate 
change, which adds stress to agricultural systems, has a multiplier effect 
resulting in even higher food prices. Rising food prices will negatively affect 
the nutrition of the poor who cope by protecting consumption of staple 
foods (whose cost has risen) to keep from going hungry. In doing so, they 
reduce consumption of more expensive nonstaple foods. However, nonstaple 
foods have higher micronutrient content, so further reducing the already low 
amounts of these foods that the poor consume will increase micronutrient 
malnutrition. For example, if poor people in developing countries faced a 
50 percent increase in all food prices across the board, and no increase in 
income, iron intake would fall by 30 percent. In those societies where prefer- 
ence is given to males in the intrahousehold distribution of nonstaple foods, 
women and children are likely to be most negatively affected. Biofortification 
can help make up for the expected micronutrient shortfall, especially among 
poor consumers. 

Climate change may also have an impact on the nutritional quality of 
the crop itself. While rising C02 levels may accelerate plant growth initially, 
some studies suggests that the nutrient content of crops is likely to decline, 
especially as plants adapt to higher atmospheric C02 levels. One review 
found a decline in micronutrient content. Overall, the evidence on effects of 
climate change on nutritional quality is mixed and limited. Further research 
is needed as there is variability in how plants will respond to the different 
effects of climate change. Biofortification could offer a solution in those 
instances where crop nutritional quality will decline. 

Sources: Bouis, Eozenou, and Rahman 2011; DaMatta etal. 2010; Loladze 2002; and Nelson et 
al. 2010. 
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For example, Figure 1 shows the relative share of calories from different types 
of foods people consume in rural Bangladesh. Staple foods, mostly rice, account for 
more than 80 percent of the caloric energy intake. Nonstaple plant foods and meat 
products account for less than 20 percent of energy intake, yet rural Bangladeshis 
spend almost 60 percent of their food budgets on these more expensive, and more 
nutritious, foods. 

Supplements or fortified food products are often not widely available in rural 
areas; in fact, coverage of fortified foods in rural areas may be less than one-third. 2 
Therefore, locally produced, more nutritious staple food crops could significantly 
improve nutrition for the rural poor who eat these foods on a daily basis. 

Biofortification is cost-effective. After an initial investment in developing bio- 
fortified crops, those crops can be adapted to various regions at a low additional cost 
and are available in the food system, year after year. Ex ante research that examined 
the cost-effectiveness of a variety of staple crops biofortified with provitamin A, iron, 
and zinc in 12 countries in Africa, Asia, and Latin America found that biofortifica- 
tion could be highly cost-effective, especially in Asia and Africa (Meenakshi 2010). 
Because this strategy relies on foods people already eat habitually, it is sustainable. 



2. See Copenhagen Consensus 2008: Results, www. copenhagenconsensus.com/Home.aspx and 
Copenhagen Consensus, "Micronutrient Fortification and Biofortification," www. Copenhagen- 
consensus. com/Default. aspx?ID=l456. 

figu re 1 Share of energy source and food budget in rural Bangladesh 



| Staple foods Fish and meat Nonstaple plants 




Energy source Food budget 



Source: HarvestPlus, "Food Crisis/'www.harvestplus.org/content/food-crisis. 
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Seeds, roots, and tubers can usually be saved by farmers and shared with others 
in their communities. Once the high-nutrition trait is bred into the crops, it is 
fixed, and the biofortified crops can be grown to deliver better nutrition year after 
year — without recurring costs. 



Biofortification: Limitations and Challenges 

Promising as it is, biofortification faces limitations and challenges. First, biofor- 
tification requires a paradigm shift. Agricultural science and nutrition are com- 
partmentalized disciplines that must be integrated for biofortification to succeed. 
Agricultural scientists need to add nutrition objectives to their breeding programs, 
in addition to standard goals such as productivity and disease resistance. Plant 
breeders must then work closely with nutritionists to develop breeding targets 
for nutrients. Nutritionists and health professionals also need to accommodate 
agriculture-based approaches in their toolbox along with clinical interventions. 

Second, biofortification will be widely adopted only when proponents show 
that these new foods improve nutrition. Most biofortified crops are still in the 
development pipeline. However, one biofortified staple food crop that has been 
successfully released is the orange (or orange-fleshed) sweet potato (OSP; see Box 
3). As other crops follow, nutritionists will be able to build a body of evidence that 
biofortification is a viable agriculture-based intervention to improve nutrition. 

Third, the amounts of nutrients that can be bred into these crops are gener- 
ally much lower than can be provided through fortification and supplementation. 



box 3 Orange Sweet Potato: An Emerging Success Story 

Varieties of orange sweet potato (OSP) with very high levels of vitamin A 
have been conventionally bred to combat vitamin-A deficiency in regions of 
Africa where sweet potato is a staple food. Studies have shown OSP improves 
vitamin-A status in young African children. Beginning in 2007, pilot pro- 
grams successfully disseminated OSP to more than 24,000 households in 
Uganda and Mozambique. The project led to substantial substitution of OSP 
for nonbiofortified varieties in the cultivated areas devoted to OSP produc- 
tion. As a result, the intake of OSP, and thus vitamin A, increased for young 
children, older children, and women. Vitamin A intakes as much as doubled 
in some of these groups. 

Sources: HarvestPlus 2010, Low etal. 2007, and Hotz etal. 2011. 
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However, by providing 30-50 percent of the daily nutrient requirement, biofortified 
crops can significantly improve public health in countries where hidden hunger 
is widespread (poor consumers in many cases will already be consuming about 
50 percent of the estimated average requirements). Transgenic approaches can be 
used to improve the nutrient content of crops where natural variation in germplasm 
is limited. However, transgenic crops also face more regulatory hurdles compared to 
their conventionally bred counterparts. Whether conventionally or transgenically 
bred, biofortified crops should shift significant numbers of people that are receiv- 
ing a little less than their estimated nutrient requirement, into a state of nutritional 
adequacy, for that nutrient. 

Fourth, nutritionists now focus on the -9-to-24-month age group, when 
micronutrients are crucial for healthy development. Infants consume relatively low 
amounts of staple foods and yet have relatively higher micronutrient requirements, 
making biofortification's contribution to micronutrient adequacy in this group 
limited. There are exceptions; due to the particularly high vitamin-A content of 
many OSP varieties, regular consumption of these by the mother could contrib- 
ute substantially to vitamin-A intakes of breastfed children 6-23 months of age. 
In Mozambique and Uganda, a HarvestPlus project also showed substantially 
improved vitamin A intakes from OSP in children aged 6—35 months (see Box 3). 

However, researchers need to better understand biofortification's potential 
impact on the -9-to-24 -month age group through the mother's micronutrient status 
going into pregnancy, when her micronutrient requirements substantially increase. 
This micronutrient status could be better for mothers who have consumed biofor- 
tified crops from adolescence, or even earlier. 



Institutionalizing Biofortification as a Sustainable Strategy 
to Address Hidden Hunger 

While substantial progress has been made to date in breeding and testing bioforti- 
fied food crops, agricultural donors have been the primary investors in biofortifi- 
cation research. Increasing the efficiency of breeding biofortified crop varieties by 
doing more research on the key plant genes that (1) drive translocation of miner- 
als from soils through the plant to seeds, and (2) are responsible for synthesis of 
vitamins in seeds will help in bring more agricultural decisionmakers on board. 
Moreover, research strategies that can leverage larger impacts should be supported. 
For example, most biofortification breeding efforts are directed at increasing the 
levels of selected minerals and vitamins. There is promising evidence, however, that 
breeding for prebiotics (nondigestible food ingredients that have health benefits) 
could greatly improve absorption and use of micronutrients (Bouis and Welch 2010). 
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This will pave the way for scaling up biofortification to reach millions, rather 
than just thousands, of households. Reaching these millions will require (a) inte- 
grating agriculture and nutritional platforms to fund and implement food-based 
approaches to reducing malnutrition, as was done in the Scaling-Up Nutrition 
framework and similar initiatives; (b) creating widespread demand for more nutri- 
tious crops and foods; and (c) building institutional capacity for developing and 
delivering nutrient-rich crops and foods with the right mix of partners to ensure 
the sustainability of this strategy. 

Biofortification has distinct advantages that can complement other traditional 
approaches to improving nutrition. As more evidence emerges that nutritionally 
enhanced staple foods can cost-effectively alleviate crucial micronutrient deficien- 
cies cost-effectively, biofortification will emerge as an agriculture-based strategy 
that could help considerably in meeting the nutritional needs of malnourished 
communities throughout the world. 
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Chapter 11 

Responding to Health Risks along the 

Value Chain 

Pippa Chenevix Trench, Clare Narrod, Devesh Roy, and Marites Tiongco 



In developing countries, consumption of unsafe food and water is one of the major 
causes of preventable illness and death. It exacerbates malnutrition; the spread of 
food- and water-borne diseases; and any associated economic losses to individu- 
als, families, and society. Impaired health leads to reduced labor productivity and 
lower returns to schooling and training. It impacts livelihoods in both the short and 
long term. Safe food is not a luxury; it is an essential component of food security. 
There are three factors that drive increasing health risks in food and water 
along the value chain: 

1. shifts in consumption patterns, which are often linked to increasing incomes, 
toward perishable and processed foods that are highly susceptible to food-safety 
risks as they move along the value chain prior to consumption; 

2. higher demand for cheap foods to address food insecurity for a growing global 
population, which leads to health risks related to intensification of production, 
increased dependency on chemical inputs, and increased risks of zoonoses and 
emerging zoonotic diseases and pandemics, such as swine flu; and 

3. increases in urbanization, which lead to greater anonymity along the value 
chain — and therefore fewer incentives for individuals and institutions to invest 
in food safety — as well as elevated levels of contamination associated with 
wastewater irrigation. 

The agrifood industry is subject to stringent safety requirements in the devel- 
oped world, but most developing countries lack credible institutional mechanisms 
and affordable testing methods to monitor for hazards and ensure that highly per- 
ishable food products remain safe to consume as they move through the value chain. 



This chapter is based on the authors' 2020 Conference Paper, Responding to Health Risks along the 
Value Chain (Washington, DC: International Food Policy Research Institute, 2011). 
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This chapter describes food safety risks along the value chain, identifies driv- 
ers of change, presents the risks posed to the poor by both food safety challenges 
and recommends possible ways to address these risks. In particular, the chapter 
underscores the use of risk-based analysis to craft effective food safety policies that 
benefit both poor consumers and poor producers. 1 



Health Risks along the Value Chain 

Health risks along agrifood value chains fall into three broad categories: microbio- 
logical hazards, physical and chemical contaminants, and occupational hazards. 
While no less significant, the last category is not addressed in this chapter, which 
focuses on a food-safety perspective. 2 

Microbiological hazards (includes food-borne pathogens and zoonoses) 

The World Health Organization (WHO) estimates that in 2004 unsafe water, 
lack of hygiene, and insufficient sanitation were responsible for 1.9 million deaths 
and 64.2 million disability-adjusted life years (2009). Emerging zoonotic diseases 
are likewise of major concern, particularly in developing countries. Such diseases 
and their causes are often not recognized because of the lack of diagnostic capacity 
along the value chain and poor infrastructure. The World Bank (2010) estimates 
the costs of zoonotic diseases (including human and animal health service costs, 
compensation for lost animals, and production and revenue losses to the livestock 
sector) between 2000 and 2010 to be in excess of US$20 billion (or more than $200 
billion with associated indirect costs. 

Physical and chemical contaminants 

Plant toxins are common in important food crops — such as cyanide in cassava or 
tannin, vicine, and convicine in fava beans — and may cause specific diseases such 
as favism, lathyrism, and konzo when consumed in large quantities over a prolonged 
period of time. In smaller doses, these toxins can reduce micronutrient intake and 
diminish immunity and growth in infants and children. Mycotoxins, including 
aflatoxins and fuminosins, are toxic fungal byproducts thought to affect 25 percent 
of the world's food crops. Aflatoxin has been listed as a Class A carcinogen that 



1. This chapter uses terminology, such as health risks, risk analysis, and risk assessment, in a broad 
literary sense intended for a lay reader rather than the tightly specified definitions as prescribed by 
the Codex Alimentarius Commission. 

2. From an occupational perspective, agriculture is one of the most hazardous sectors worldwide, 
with agricultural workers exposed to extreme weather conditions, zoonoses, pesticide residues, and 
agrochemical pollutants, among other risks. 
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causes liver cancer and has been associated with immune system suppression and 
stunting in children; however, it remains poorly monitored in developing countries 
(Gong etal. 2004). 

Intensification of agriculture and expansion of markets for perishable foods 
have increased agribusinesses' reliance on pesticides, herbicides, and fungicides 
to maintain high agricultural productivity and reduce losses, both pre- and post- 
harvest. In urban and peri-urban areas, untreated wastewater used to irrigate food 
crops may be severely contaminated with chemicals. While export crops are gener- 
ally carefully regulated for food safety, items for domestic consumption are less well 
scrutinized, and while exposure to agricultural chemicals is known to lead to varied 
health effects, including birth defects, blindness, cancer, and even death, their levels 
are weakly monitored in most developing countries. Additionally, poorly monitored 
food processing and preparation increasingly introduce additives and adulterants 
that present yet unquantified direct or indirect effects on human health. 



Drivers of Change to Improve Food Safety 

As income increases, consumer demand for safer and higher-quality food — in terms 
of willingness to pay more — also increases. Several studies in developed countries 
have found consumers willing to pay premiums for safer food. In contrast, research 
on demand for food safety in developing countries is scant, although there is some 
evidence that consumers will pay a premium if provided with credible information 
(Roy et al. 2010). Overall, demand for safer foods remains unproven among poorer 
consumers in developing countries, where coping with food insecurity is primarily 
focused on access to food rather than its quality or safety. 

Private standards are also beginning to emerge, driven by supermarkets and 
modern value chains, in large part to compete with traditional retail markets and 
create a competitive advantage over other suppliers and retailers. These standards 
still only reach a limited number of consumers in most developing countries. 
However, as consumer awareness grows, so does pressure on governments to revise 
regulatory systems along the value chain and enforce compliance with food safety 
regulations and standards (Ng'etich 2010). 

Additional drivers of positive change in food safety include advances in con- 
tamination detection methods through improved institutional capacity and reduced 
costs of diagnostics. Increasing concerns about food safety have boosted research 
to uncover quicker, more cost-effective methods of detecting and addressing food 
safety risks. Examples include standardized methods of DNA "fingerprinting" of 
disease- causing bacteria isolated from both humans and food to quickly identify 
the source of outbreaks and nanotechnology that can test for a variety of food 
safety hazards. 
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Finally, international standards and trade restrictions play an increasingly 
important role in food safety. Government activism on food safety, in response to 
pressure from consumer groups, is a double-edged sword: international sanitary and 
phytosanitary standards, while useful for enforcement in certain circumstances, 
have been used as a nontariff trade barrier to control imports from foreign sources, 
including developing countries. 



Challenges for the Poor 

Food and water safety affects the livelihoods of poor producers and poor consumers 
through two major channels: (1) health and (2) market access. Poorly considered 
or rigid policies to improve food safety can perversely increase the vulnerability of 
both consumers and farmers to exposure from unsafe food or zoonoses. Delivery 
of safe food will ultimately require a combination of pull from markets and push 
from public health and regulatory bodies. The problems that arise from food and 
water safety concerns affect different actors in the value chain in different ways. 

Challenges faced by smallholders: Safe food costs more to produce, process, and 
deliver than food that is not monitored. These costs could affect the poor in the 
least-developed countries asymmetrically, particularly where there are high fixed 
costs and especially when the costs are not matched with a commensurate premium 
for safer food. Studies on aggregate measures of costs of compliance have found the 
direct costs of compliance in developing countries are substantial in relation to the 
value of their exports. Against the relatively high costs of compliance, small-scale 
producers face four distinct problems. 

• How to produce safe food: Studies consistently find it is medium and large produc- 
ers that can access resources to meet international food safety standards, such as 
cold storage facilities for meat and dairy produce and clean storage facilities for 
staples. The challenges for smallholders become more pronounced in the face of 
fast-changing regulatory regimes worldwide. 

• How to be recognized as producing safe food: Small- and medium-scale producers 
have difficulties guaranteeing that the products they produce meet mandated 
standards due to a number of factors, including stringent requirements (and costs) 
of recognized standards, lack of capacity to accurately diagnose and certify safe 
foods, lack of alignment of incentives along the value chain in delivery of food 
safety, regulatory failures, and the cost of meeting certification requirements. 
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• How to be competitive with larger producers: Large retailers often prefer to work 
with large-scale producers or their own production operations, which are inher- 
ently easier to monitor and regulate. In Kenya, large exporters reduced the pro- 
portion of fruit and vegetables sourced from small-scale farmers from 45 percent 
in the mid-1980s to just 18 percent by the late 1990s (Jaffee 1990; Dolan, 
Humphrey, and Harris-Pascal 1999). Smallholders lack the scale and organiza- 
tion to perform many of the actions necessary to be incorporated in high-value 
agriculture. These include quality control, handling, storage, and marketing. 

• How to deal with asymmetry of information about consumer demands and safety 
standards: Information on health standards required by markets is often not 
accessible to smallholders, a challenge exacerbated by a lack of coordination in 
the value chains. The exclusion of smallholders from high-value markets could 
also reflect a lack of awareness regarding market requirements, which could be 
magnified by smallholders' remoteness. 

Challenges faced by consumers: When combined with inadequate implementa- 
tion and regulation, increased food safety standards can actually have a negative 
effect on the health of the poor in a number of ways. 

• Poor consumers cannot afford the premiums for food safety. 

• Poor consumers could end up eating unsafe food if higher-safety or higher- 
quality products are sorted into the high-value export market, reserving 
low-quality contaminated food for the poorest consumers. 

• Many health risks related to food safety along the value chain are chronic 
rather than acute, so they are less visible and have less priority, whereas food 
insecurity focuses on immediate access to enough food. 

• Poor people are less likely to receive adequate or timely treatment for ailments 
caused by consumption of unsafe food and water. 

• Poor people are less likely to have credible information pertinent for choos- 
ing safe food. 

Significant challenges faced by other value-chain actors: Small-scale traders are 
largely neglected by studies on the impacts of health risks along the value chain. 
Little is known about their socioeconomic and livelihood status or the impact of 
food safety issues on them. Vertical integration and food-safety-related changes 
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in procurement systems driven by large-scale markets and export markets will 
impact smaller actors throughout the value chain who do not have the advantages 
of economies of scale. 



A Modified Risk Analysis Approach 

Faced with uncertainty about outbreaks from unsafe food and adoption of control 
measures, decisionmakers are increasingly using analysis based on probability 
theory to help them undertake regulatory actions to prevent (or reduce) the inci- 
dence of disease. 

In developing countries, the prevalence of many hazards is poorly understood, 
due in large part to the difficulty and cost of monitoring for hazards that are not 
evenly distributed in time and space. Without understanding the prevalence of a 
particular hazard along the value chain, it is difficult to identify the most cost- 
effective measures to reduce health risks. Quantifying the economic impacts of 
food-borne and animal diseases on human health and livelihoods is likewise impor- 
tant in order to assess the technological feasibility of the risk-reduction strategies. 

Standard risk analysis techniques tailored to developed countries often do not 
take into account the diversity of actors in value chains in developing countries or 
the importance of socioeconomic factors that constrain behavior changes. A modi- 
fied risk analysis framework (see Figure 1) integrates a traditional risk assessment 
for both food and plant and animal health and the evaluation of risk-management 
options with other behavioral factors that may affect the adoption of risk-reduction 
strategies, customizing the risk analysis for the developing-country context. 

Once the costs and benefits of risk-reduction measures are measured, a cost-ef- 
fectiveness analysis can be conducted to understand the tradeoffs of the risk-reduc- 
tion methods available and help with risk-management decisions. Finally, impact 
evaluation of the effects that different strategies have on health and livelihoods in 
trials is assessed. Decisionmakers can weigh the available options for risk reduction 
in terms of efficiency, technological feasibility, and practicality at critical points 
along the value chain. 3 



Responding to Health Risks along the Value Chain 

Adopt risk-based analyses. Significant gaps remain in our knowledge of the magni- 
tude of health risks in developing countries and in terms of cost-effective approaches 
to mitigate such risks from farm to fork. Risk-based analyses allow for more nuanced 



3. Results from the application of this model in the cases of aflatoxin contamination of groundnuts 
in Mali and maize in Kenya are available ar http://programs.ifpri.org/afla/afla.asp. 
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approaches to health risks along the value chain. They are targeted and take into 
account the political, social, and economic feasibility of interventions as well as 
impacts on the health and livelihoods of the poor. 

Respond to market failures. While private standards are driving better food 
standards for export markets, they cannot be relied on to ensure the delivery of safe 
food to poorer consumers in the least-developed countries. Governments have a 
key role to play in ensuring delivery of safe food, through regulation and oversight 
(through financial and legal sanctions), even where government resources are scarce. 
Governments can take the following actions to give consumers the protection that 
markets do not: 

• Support and promote collective marketing groups among small-scale farmers. 
Collective action, such as rural producer organizations and cooperatives, can 
provide an important means to address cost constraints for small-scale producers. 
Contracts between producer groups and retail organizations that place a value 
on food safety standards can help reduce fixed costs of production and market- 
ing (the dairy cooperatives in India provide a concrete example). Such collective 
action, however, requires significant inputs and up-front effort to support local 
capacity and to maintain the networks and relationships needed to ensure consis- 
tent food safety practices along the value chain. Contract farming also typically 
only applies to a small segment of the smallholder sector. 

• Identify where there is potential for market failure and the need for a public- 
health-driven approach. Awareness campaigns and the dissemination of food 
safety education and knowledge are public goods that require public investment. 

• Government regulation and oversight, as well as public information campaigns, 
are also essential to providing the drivers for technological innovation to reduce 
the costs of producing and delivering food that is safe to eat. 

• Respond to government failures. Governments frequently lack the resources 
and capacity to deliver solutions that are cost-effective and appropriate to local 
conditions. Where effects of poor food safety are chronic and not readily visible, 
governments may lack political incentives to invest in immediate action. There 
are several ways to respond to these government failures: 

» Promote greater activism by civil society, consumer watchdog organizations, 
and other organizations that can hold government accountable. Such activism 
also creates greater incentives for producers to address food safety concerns, 
where food is sold through the markets. 
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» Information campaigns require a dynamic relationship between govern- 
ments and civil society. Civil society and consumer organizations need to be 
informed and strengthened, with information made available in public places 
from schools to clinics to the market place. 

» Finally there must be greater integration of public health and agricultural 
departments within government. 

Engage stakeholders in the value-chain approach. Solutions to food safety and 
health risks facing the poor in developing countries need to take into account the 
social, political, and economic realities of the market and stakeholders along the 
value chain. Important stakeholders include small-scale producers, traders, han- 
dlers, importers and exporters, retailers, consumers, international and multinational 
trade and health institutions, and the government institutions responsible for sup- 
port and oversight of the agrifood industry and public health. 



Concluding Remarks 

Food safety policy in developing countries is, unfortunately, a double-edged 
sword: poor farmers are most vulnerable to losing market access when food safety 
requirements are tightened due to increased costs of compliance; poor consum- 
ers — particularly children and other high-risk groups — have the most to gain 
from access to safe, high-value agricultural products. Policymakers must look for 
solutions that incentivize low-cost, safe food production through technical and 
organizational investments, and inform both producers and consumers of the risks 
associated with poor food safety, which will ultimately drive demand for access to 
not just food but safe food. 
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Chapter 12 

Agriculture -Associated 

Diseases: Adapting Agriculture 

to Improve Human Health 

John McDermott and Delia Grace 



Agriculture is critical for human welfare, providing food, employment, 
income, and assets. In the past, agricultural research and development 
largely focused on improving production, productivity, and profitability of 
agricultural enterprises. Nutrition and other benefits of agriculture were not always 
optimized, while the negative impacts on health, well-being, and the environment 
were often ignored. This was especially problematic for livestock systems, with 
especially complex negative and positive impacts on human health and well-being. 
An important negative effect of agricultural intensification is disease. Highly 
pathogenic avian influenza (HPAI) is a notorious example of a disease that was 
fostered by intensified agricultural production and spread through lengthened 
poultry value chains and the global movement of people and animals. Large-scale 
irrigation projects, designed to increase agriculture productivity, have created eco- 
systems conducive to schistosomiasis and Rift Valley fever. 

The responses to disease threats are often compartmentalized. Instead of ana- 
lyzing the tradeoffs between agricultural benefits and risks, the agriculture sector 
focuses on productivity, while the health sector focuses on managing disease. A 
careful look at the epidemiology of diseases associated with agriculture, and past 
experience of control efforts, shows that successful management must be systems- 
based rather than sectorally designed. 



What Are Agriculture-Associated Diseases? 

Any disease related to agrifood value chains can be considered agriculture-associ- 
ated. Such diseases may be associated with agriculture inputs, primary agricultural 



This chapter is based on rhe authors' 2020 Conference Brief, Agriculture-Associated Diseases: 
Adapting Agriculture to Improve Human Health (Washington, DC: International Food Policy 
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production, post-harvest processing and handling along marketing chains, or even 
final preparation by the consumer. The category also includes diseases influenced 
by ecosystem changes driven by food production (for example, large dams) and 
changes associated with agroecoystem incursion into natural ecosystems (for 
example, harvesting wildlife). Hence, a broad definition includes human diseases 
present or emerging in agroecosystems, which are linked directly or indirectly to 
practices in agrifood chains or agriculture. This includes diseases associated not 
only with livestock but also with other domestic and peri-domestic animals (such as 
rabies and leishmaniasis) and not only zoonotic diseases of livestock but also non- 
zoonotic diseases that have emerged from animals (such as HIV/AIDS and SARS). 
The link between agriculture and disease has long been established. This chap- 
ter examines the range of agriculture-associated diseases to discover commonalities 
that can be leveraged to achieve better health outcomes. To frame the discussion, 
Box 1 presents a typology of four categories of these diseases based on causation 
and transmission pathways, ranking them by overall impact on human health as 
measured in disability-adjusted life years (DALYs); DALYs are used to measure 
the healthy years of life lost due to premature death and disability produced. As 
with any typology of disease, there are overlaps and ambiguities; the categories 
are not intended to be absolute but rather to have pragmatic relevance for policy 
and practice. 



Why Do Agriculture-Associated Diseases Matter — and 
to Whom? 

As well as sickening and killing billions of people each year, these diseases damage 
economies, societies, and environments. While there is no metric that captures the 
full cost of disease, assessments of specific disease outbreaks suggest the scale of 
potential impacts. For example, the SARS epidemic cost US$50 _ 100 billion; the 
potential costs of an avian influenza pandemic are estimated at US$3 trillion (World 
Bank 2010). These findings have stimulated rich and middle-income countries 
to invest heavily in a global program of pandemic prevention and risk reduction. 

In low-income countries, the total disease burden is much higher than in high- 
income countries, and the share of infectious and respiratory diseases is more than 
ten times greater. Zoonoses and diseases recently emerged from animals constitute 
20 percent of the infectious and respiratory disease burden (which in turn accounts 
for 40 percent or the total burden) whereas in high-income countries zoonoses and 
diseases recently emerged from animals constitute 3 percent of the infectious and 
respiratory disease burden, which is only 3 percent of the total burden. The direct 
economic, social, and environmental costs of these diseases are probably propor- 
tionate to the adverse health impacts: for example, fungal toxins (mycotoxins) in 
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box 1 Agriculture-Associated Diseases 



Zoonoses and emerging infec- 
tious disease. At least 61 percent of 
all human pathogens are zoonotic 
(transmissible between animals 
and man), and zoonoses make up 
75 percent of emerging infectious 
diseases. A new disease emerges 
every four months; many are trivial, 
but HIV, SARS, and avian influenza 
illustrate the huge potential impacts. 
Zoonoses and zoonotic diseases recently 
emerged from animals are responsible 
for 8 percent of the total disease bur- 
den in low-income countries. 



Food-associated disease. Diarrhea 
is one of the top three infectious 
diseases in most poor countries, 
killing an estimated 1.4 million 
children each year. Between 33 and 
90 percent of diarrhea is attributed 
to food, and animal source food is 
the most risky. More than 90 percent 
of food sickness is caused by biologi- 
cal pathogens. Toxins and chemi- 
cal hazards associated with food are 
also important health threats, and 
in many cases can be prevented only 
by farm-level intervention. Food- 
borne disease is responsible for at least 
4 percent of the disease burden in low- 
income countries. 



Water-associated disease. These 
include diseases spread by con- 
taminated irrigation water — such 
as cholera, cryptosporidiosis, and 
chemical intoxication — and those 
that breed within irrigation and 
water storage systems, such as schis- 
tosomiasis and malaria. Malaria 
alone kills 1.1 million people annu- 
ally. For most diseases, water is only 
one contributing factor. Around 
6 percent of the disease burden in 
least-developed countries is attributed 
to water-associated disease. 



Occupational disease and drug 
resistance. People working in agri- 
food systems are directly exposed 
to a range of biological, chemi- 
cal, and physical hazards. The use 
of antibiotics in farm animals is 
known to contribute to the crisis 
of drug resistant bacteria in human 
medicine, although there is debate 
about its importance and the best 
way of tackling it. The contribution 
to disease burden of this category has 
not been comprehensively assessed; it 
appears to be an order of magnitude 
less than the other disease categories. 



Source: Grace andj ones 2011. 
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food lead to trade losses of up to US$1.2 billion a year. Indirect costs of disease 
are also important. Impaired human health lowers both labor productivity and 
human capital accumulation (as through schooling and training), worsening 
livelihood outcomes in both the short run and the long run. Malnutrition itself is 
responsible for 3 percent of the disease burden in low-income countries (WHO 
2010). Malnutrition enhances vulnerability to disease and is, in turn, exacerbated 
by disease symptoms — leading, for example, to a 30-fold increase in the risk for 
death from diarrhea (Flint et al. 2005). 

Diseases are influenced by socioeconomics, environments, and policies. There 
are two broad scenarios that characterize poor countries. At one extreme are 
neglected areas that lack even the most basic services; in these "cold spots" diseases 
that are controlled elsewhere persist with strong links to poverty, malnutrition, 
and powerlessness. At the other extreme are areas of rapid intensification, where 
new and often unexpected disease threats emerge in response to rapidly changing 
practices and interactions between people, animals, and ecosystems. These areas 
are hot spots for the emergence of new diseases (of which 75 percent are zoonotic). 
They are also more vulnerable to food-borne disease, as agricultural supply chains 
diversify and outpace workable regulatory mechanisms. 



Metrics, Partnerships, and Systems Approaches to Solving 
Complex Problems 

Improved Metrics 

What cannot be measured cannot be effectively and efficiently managed. Addressing 
agriculture-associated disease requires assessing and prioritizing its impacts, by 
measuring not only the multiple burdens of disease but also the multiple costs 
and benefits of potential interventions — across health, agriculture, and other sec- 
tors. For assessing the human health burden, the DALY is the standard metric. 
There are established methodologies, such as cost analysis and computable general 
equilibrium models, to measure the cost of illness to households and to the public 
health sector, as well as the economic costs of livestock disease to agriculture, food 
industry, and other sectors such as tourism. Costs in terms of non-marketed goods 
and services (such as loss of ecosystem services) can be estimated through willing- 
ness to pay and other indirect methods. (Sporadic and potential diseases are better 
assessed through decision analysis.) 

But these assessment tools and results have rarely been integrated to yield a 
comprehensive assessment of the health, economic, and environmental costs of a 
particular disease. When they are brought together, surprising insights can emerge 
regarding the true impacts of disease and who bears them, with implications for 
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box 2 Brucellosis Control in Mongolia 

In Mongolia, a cost-benefit analysis of brucellosis control, examining both 
medical and veterinary impacts, found that the public health sector reaps only 
about 10 percent of the benefits (Roth et al. 2003). Brucellosis control would 
thus appear less attractive than other disease control expenditure options, 
in an analysis based solely on DALYs averted. But when the benefits for the 
livestock sector were included, and the costs shared proportionally between 
the public health and the agricultural sector, the control of brucellosis actually 
offered a net gain for both sectors. 



appropriate policy responses. An example comes from Mongolia, where brucellosis 
control was shown to be cost-effective from an integrated perspective (see Box 2). 
Improved metrics for estimating the full costs of disease would open new 
approaches for the control of agriculture-associated diseases in developing coun- 
tries. But even with better assessment tools, there remains the challenge of using 
the results to inform policy decisions. Decisionmakers require more than metrics: 
they need clear evidence on control options and the expected health and economic 
returns, and they need to consider the sociopolitical factors that affect the feasibil- 
ity, sustainability, and acceptability of implementation. In the case of brucellosis, 
these assessments were relatively straightforward. For other agriculture-associated 
diseases, however, there are high levels of uncertainty regarding epidemiology, 
impacts, and control options. (This is true especially for emerging diseases and 
diseases sensitive to new drivers, such as climate change and evolving agroeco- 
systems and food chains.) Other diseases have persisted despite medical interven- 
tions — especially the neglected tropical zoonoses — indicating a need to tackle the 
underlying determinants of disease, such as poverty, inequity, lack of information, 
and powerlessness. 

Stronger Partnerships 

Compiling convincing evidence is only the first step in shaping policy. Strong 
partnerships and high trust will be needed among researchers, stakeholders, and 
policymakers. Policy discussions must go beyond specific control measures to 
examine the incentives that underpin behavior and behavior change. 

Systems Approaches 

The complexities of agriculture-associated diseases call for more integrated and 
comprehensive approaches to analyze and address them, as envisioned in One 
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box 3 One Health and EcoHealth 

One Health focuses on the integration of human medicine, veterinary medi- 
cine, and environmental science. The One Health approach has been defined 
as the collaborative effort of multiple disciplines to attain optimal health for 
people, animals, and our environment. 

EcoHealth, with origins in ecosystem health, has been defined as sys- 
temic, participatory approaches to understanding and promoting health 
and well-being in the context of social and ecological interactions (Waltner- 
Toews 2009). 

The two approaches have much in common and are increasingly aligned; 
both emphasize multidisciplinary action and the importance of agriculture 
and ecosystem-based interventions. 



Health and EcoHealth perspectives (see Box 3). These integrated approaches offer 
a broad framework for understanding and addressing complex disease: they bring 
together key elements of human, animal, and ecosystem health; and they explicitly 
address the social, economic, and political determinants of health. Both of these 
global approaches recognize agriculture- and ecosystem-based interventions as a key 
component of multidisciplinary approaches for managing diseases. For example, 
food-borne disease requires management throughout the field-to-fork risk pathway. 
Zoonoses in particular cannot be controlled, in most cases, while disease remains in 
the animal reservoir. Similarly, agriculture practices that create health risks require 
farm-level intervention. 

Systemic One Health and EcoHealth approaches require development and 
testing of methods, tools, and approaches to better support management of the 
diseases associated with agriculture. The potential impacts justify the substantial 
investment required. An ex ante assessment in Ghana evaluated an integrated 
package of risk-based measures relating to the use of wastewater for irrigation; it 
was judged capable of averting up to 90 percent of an estimated 12,000 DALYs, 
at an overall cost of less than US$100 per averted DALY (IFPRI and ILRI 2010). 



Policy Implications 

Better Information 

As a basis for framing sound policies, information is needed on the multiple (that 
is, cross-sectoral) burdens of disease and the multiple costs and benefits of control, 
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as well as the sustainability, feasibility, and acceptability of control options. An 
example of cross-disciplinary research that effectively influenced policy is the case 
of smallholder dairy in Kenya. In light of research by ILRI and partners, assessing 
both public health risks and poverty impacts of regulation, there was a dramatic 
shift in policy and regulation. This shift stopped pending legislation outlawing 
the selling of milk through the informal milk sector and officially recognized and 
supported the informal sector by establishing a system of training and certification 
for small-scale market agents. Not only did this improve the quality and safety 
of milk but it also led to economic benefits later estimated at US$26 million per 
year. This positive change required new collaboration among research groups, the 
government, nongovernmental organizations, and the private sector, as well as new 
ways of working. This policy shift is appropriate for the current context of milk 
marketing in Kenya and will be reviewed as this marketing chain evolves. 

Many agriculture- associated diseases are characterized by complexity, uncer- 
tainty, and high potential impact. They call for both analytic thinking, to break 
problems into manageable components that can be tackled over time, and holistic 
thinking, to recognize patterns and wider implications as well as potential benefits. 

The analytic approach is illustrated in the new decision-support tool developed 
to address Rift Valley fever in Kenya. In savannah areas of east Africa, climate events 
trigger a cascade of changes in environment and vectors, causing outbreaks of Rift 
Valley fever among livestock and, ultimately, humans. Improving information on 
step-wise events can lead to better decisions about whether, when, where, and how 
to institute control (Consultative Group for RVF Decision Support 2010). 

An example of holistic thinking is pattern recognition applied to disease 
dynamics, recognizing that emerging diseases have multiple drivers. A synoptic view 
of apparently unrelated health threats — the unexpected establishment of chikun- 
gunya fever in northern Italy, the sudden appearance of West Nile virus in North 
America, the increasing frequency of Rift Valley fever epidemics in the Arabian 
Peninsula, and the emergence of Bluetongue virus in northern Europe — strength- 
ens the suspicion that a warming climate is driving disease expansion generally. 

Complex problems often benefit from a synergy of various areas of expertise 
and approaches. The Foresight groups successfully bring together experts in health, 
environment, agriculture, and social development to look at emerging issues. (See, 
for example, the Foresight group in the United Kingdom at www.bis.gov.uk/ 
foresight.) Complex problems also require a longer-term view, informed by the 
understanding that short-term solutions can have unintended effects that lead to 
long-term problems — as in the case of agricultural intensification fostering health 
threats. Not every problem requires this broad-spectrum approach, so a first task 
is to identify specific problems that call for integrative solutions. 
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New Institutions 

New, integrative ways of working on complex problems, such as One Health and 
EcoHealth, require new institutional arrangements. The agriculture, environ- 
ment, and health sectors are not designed to promote integrated, multidisciplinary 
approaches to complex, cross-sectoral problems. Many exciting initiatives provide 
examples of successful institutional collaboration. For short-term outbreaks, joint 
task forces may be adequate, as in preventing an avian influenza outbreak. For 
longer-term planning and assessment, stronger cross-sectoral mechanisms may be 
required: joint animal and human health units; integrated knowledge management 
and information sharing; and integrated training programs. Institutional arrange- 
ments must carefully consider incentives for changing behavior, tailored to local 
contexts, needs, and cultures. Given the global impact of zoonoses and emerging 
diseases, international institutional arrangements are also critical. Such arrange- 
ments for better information sharing and coordinated action through WHO, FAO, 
and OIE have begun in response to the SARS and avian influenza epidemics. 
More attention needs to be paid to how low-income countries can effectively and 
appropriately participate in these coordinated global arrangements. 



Conclusion 

Agriculture and health are intimately linked. Many diseases have agricultural 
roots — food-borne diseases, water- associated diseases, many zoonoses, most emerg- 
ing infectious diseases, and occupational diseases associated with agrifood chains. 
These diseases create an especially heavy burden for poor countries, with far-reach- 
ing impacts. This chapter views agriculture-associated disease as the dimension of 
public health shaped by the interaction among humans, animals, and agroecoys- 
tems. This conceptual approach presents new opportunities for shaping agriculture 
to improve health outcomes, in the short and long term. 

Understanding the multiple burdens of disease is a first step in its rational 
management. As agriculture-associated diseases occur at the interface of human 
health, animal health, agriculture, and ecosystems, addressing them often requires 
systems-based thinking and multidisciplinary approaches. These approaches, in 
turn, require new ways of working and institutional arrangements. Several prom- 
ising initiatives demonstrate convincing benefits of new ways of working across 
disciplines, despite the considerable barriers to cooperation. 
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Chapter 13 

Do Health Investments Improve 

Agricultural Productivity? Lessons 

from Agricultural Household 

and Health Research 

Paul E. McNamara, John M. Ulimwengu, and Kenneth L. Leonard 



The link between good health and economic prosperity is well established and 
can be detected in numerous measures, such as increased income, wages, 
efficiency, and productivity. While the link can readily be seen in descriptive 
statistics, it is another matter to disentangle the precise nature of the connection. 
It is likely that causality runs in both directions, and both health and prosperity 
clearly are affected by numerous other variables. 

A similar observation can be made for the link between health and increases 
in agricultural productivity. This chapter seeks to address a fundamental ques- 
tion: Does better health lead to higher rates of agricultural growth? Likely, yes, as 
a healthier farmer and farm household can devote more resources to farming. It is 
also likely that the household's greater productivity leads to higher levels of health 
because, among other things, the healthy farm family may achieve greater income 
and therefore be able to purchase more and better healthcare, which would lead 
to even higher productivity and so on, in a virtuous circle that also includes many 
other inputs and effects. 

Despite the number of studies focusing on the links between health status 
and economic outcomes, very few focus on the contribution of improvements in 
health to agricultural growth. Given the need for long-term research and the paucity 
of high-quality data on the agricultural sector for most countries, this is largely 
unavoidable. This chapter reviews the literature related to health, healthcare, and 
agricultural productivity in an effort to identify such gaps. At both micro- and 
macro-levels, the literature does not provide a clear-cut answer to the chapter's 



This chapter is based on the authors' IFPRI Discussion Paper (1012), Do Health Investments Improve 
Agricultural Productivity? lessons from Agricultural Household and Health Research. (Washington, 
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fundamental question: Do health investments improve agricultural productivity? 
Filling in the knowledge gaps could lead to more effective policy and interventions. 



Linking Health, Healthcare, and Agricultural Outcomes 

Statistics on various health input measures in Sub-Saharan Africa demonstrate a 
positive relationship between these measures and levels of agricultural value-added. 
The prevalence of child stunting, prevalence of underweight children, percentage 
of overall households with improved sanitation, and percentage of rural households 
with improved sanitation demonstrate a distinct connection between higher levels 
of agricultural value-added and better health status or health-system measures. This 
type of simple descriptive statistical relationship motivates much of the interest in 
exploring the link between health inputs and agricultural productivity. It is of policy 
relevance to know, for example, if a higher physician-to-person ratio in an area leads 
to better healthcare, if that care leads to better health, and if that improvement in 
health directly increases farmers' productivity. 

That income and health are interrelated is beyond question. Higher-income 
countries have better health, and, as incomes grow across populations, their overall 
health improves. It is also widely known that agricultural productivity has histori- 
cally played an essential role in economic development. Increases in productivity 
in the agriculture sector release resources (primarily labor and low-cost food) for 
use in the nascent industrial sector. Some researchers have argued that education 
has a greater causal impact on agricultural productivity than does health (Huffman 
and Orazem 2007). Nonetheless, this process of economic development has always 
been accompanied by improved health. 

There are important questions to be addressed by policymakers, practitioners, 
funders, and other stakeholders. What are the direction and amplitude of the rela- 
tionships among healthcare, health status, and productivity? What other variables 
are at play in the relationship between productivity and health? Empirical findings 
on the relationship between health conditions and wages, profit, or income are at 
best difficult to generalize (see Table 1 for a summary of coefficients reported in 
the literature). The review of empirical findings on the link between health and 
agriculture at the microlevel reveals a rather heterogeneous body of literature. Many 
researchers use health indicators that actually combine health and nutrition factors 
(such as caloric intake and BMI), and as a result the studies do not strictly provide 
evidence on the relationship between health and performance indicators. Many of 
the studies do not take account of the two-way causality between health and per- 
formance indicators, likely yielding biased estimates and inaccurate test statistics. 
Simple answers do not present themselves; stakeholders who ignore the complexity 



DO HEALTH INVESTMENTS IMPROVE AGRICULTURAL PRODUCTIVITY? 115 



ta b l e 1 Summary of studies with estimated coefficients linking health to 
agricultural productivity 



Study author(s) 


Health variables 


Estimated 
coefficients 


Agricultural 
productivity variables 


Deolalikar (1988) 


Calorie intake ns 


Calorie intake ns 


Market Wages 




Weight-for-height 


Weight-for-height 


Farm Output 






-0.06 (FE) 


Market Wages 






0.07 (FE) ns 


Farm Output 






0.66 (FE) 








1.32 (FE) 




Kim etal. (1997) 


Onchocercal Skin 
disease (OSD): binary 
variable (0 and 1) 


i) Severe OSD 
-0.159 (All) 
-0.136 (Age 15-35) 
ii)NoOSD 
0.185 (All) 
-0.936 (Age 15-35) 


Daily Wages 


Behrmanetal. (1997) 


Calorie intake 


i) <1.5 acres 

0.34 

ii) >=1.5 acres 

0.22 


Income 


Croppenstedt and Muller 
(2000) 


Body Mass Index (BMI) 


2.7 (All) ns 
3.0 (Males) 
2.2 (All)" 3 

3.6 (Males) 
3.0 (Males) 


Wages 


Strauss (1986) 


Calorie intake 


0.33 


Output 


Ayalew (2003) 


Calorie intake 


1.47 (IV) 
0.55 (FE) 
0.21 (RE) ns 


Wages 


Audibert and Etard (2003) 


Schistosomiasis 
treatment: binary (0 
andl) 


difference between the 
two groups because 
of treatment: 0.07 Kg/ 
ha (Paddy) 0.26 Kg/ha/ 
person-day 


Yield 


Fox et al. (2004) 


HIV/AIDS infection: 
binary (0 and 1) 


7.1 kg less tea leaf per 
plucking day 


Productivity 



Notes: ns = not significant; FE = fixed effects; RE = random effects; IV = instrumental variables estimator. 
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of these interrelationships put the effectiveness of their programs and projects — not 
to mention the improvement of farmers' well-being — at risk. 



Distinguishing between Health and Healthcare 

The most obvious problem in addressing the impact of healthcare on agricultural 
development is the divide between health and healthcare. There are many poten- 
tial indicators of health, and they may have different effects on productivity. Since 
healthcare spending is only one of the factors that drive healthcare outcomes, such 
as mortality, it is impetuous to assume that healthcare spending will always increase 
agricultural productivity. 

The evidence at the country and global level is mixed at best and, in some 
cases, suggests that healthcare interventions have no impact on income, much less 
on agricultural productivity. But these results may reflect limitations in research 
methods and the difficulties in dealing with an enormous array of variables. The 
evidence from some micro-level studies suggests that inexpensive health interven- 
tions can have a very large impact on labor productivity. 

In the poorest countries, there is little debate about the role of public expen- 
diture in health. In some poor countries, for example, incomes are so low that the 
cost to families of malaria prevention exceeds the benefit. Evidence suggests the 
existence of two groups of countries: those experiencing high incomes and high 
prevention and those experiencing low incomes and low prevention. The latter 
group is generally considered good ground for outside intervention. 



Disentangling an Array of Health-Related Variables 

The importance of health in promoting economic development has been forcefully 
stated by the World Health Organization's Commission on Macroeconomics and 
Health (Sachs 2001). However, economists and development policy analysts debate 
the commission's contentions and evidence, and the overall evidence of the impact 
of poor health on economic development appears to be mixed. Studies that attempt 
to explain intercountry differences in economic growth and productivity rates, for 
instance, have suggested that education, trade openness, savings, inflation, and the 
initial level of income, rather than health, are the key explanatory variables. 

Studies from India and China suggest that healthcare expenditures had no 
impact on rural gross domestic product (GDP), agricultural GDP, or rural pov- 
erty (Fan, Hazell, and Thorat 2000; Zhang and Fan 2004). On the other hand, 
expenditures on roads, education, and agricultural research and development had 
strong positive impacts. Thus, while healthcare spending is necessary, it is not suf- 
ficient to improve health. Spending, such as investments in facilities, medicines, and 
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doctors, may have little direct payoff if it is not associated with improvements in 
education or transportation. (Direct spending on health, such as vaccinations or iron 
supplements, might work independent of infrastructure.) However, investments in 
transportation or education by themselves would not lead to improvements in health 
either. Such investments — usually motivated by reasons other than health — will 
improve health when they are complemented by investments in facilities and doc- 
tors. The fact that these investments are tied to each other makes it difficult to 
measure the direct impact of health investments. 

There is every reason to believe that spending on roads directly increases the 
value of existing public health facilities. In parts of rural Tanzania, improvements 
in roads have had a larger impact on healthcare access than improvements in health 
facilities because travel costs were one of the major impediments to access (Klemick, 
Leonard, and Masatu 2009). Based on several indicators, villages in Indonesia, the 
Philippines, and Sri Lanka participating in rural roads projects reported better 
access to health services compared with nonproject villages (Hettige 2006). Travel 
time to health services was three times lower in areas with project sites, and, since 
household members were more likely to travel to medical facilities by bicycle, car, 
or bus than by foot, improved roads were of great importance. Households in 
nonproject villages were twice as likely to use traditional healers or stay home dur- 
ing a medical emergency. Similar relationships between rural infrastructure and 
healthcare access have been found in Morocco, Vietnam, and elsewhere. 



Choosing Effective Investments 

The positive relationship between health and agricultural productivity does not 
occur in isolation. Interventions and policies must take into account a wide array 
of variables. That being said, a single, wide-ranging, all-purpose initiative is not 
feasible due to the complexity and shifting nature of interrelationships. A breadth 
of interventions and policies is needed, and greater success will likely be achieved 
when each is undertaken with its potential relationship to the others in mind. 

Focused, inexpensive micro-level health interventions are known to have an impact. 
The evidence from some micro-level studies suggests that inexpensive health inter- 
ventions can have a very large impact on labor productivity. One study followed 
Indonesian rubber workers who were given 100 milligrams of iron per day for 
60 days. Not only did their work effort improve during the intervention, but the 
increased earnings and nutritional intake enabled them to permanently increase 
their caloric intake, blood iron levels, and income. This is a remarkable transforma- 
tion for an intervention with almost no cost (Basta et al. 1979). 

Coordinated healthcare education programs and infrastructure projects hold 
promise. It may seem self-evident that the coordination of various public and 
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private initiatives yields more effective results in numerous areas, but projects often 
remain "siloed" in their respective sectors. The challenge here is administrative and 
bureaucratic. Capacity building in collaborative planning and implementation may 
hold promise. 

Improved health during childhood can have a lasting impact on the level and rate 
of depreciation of human capital. Healthy children have better cognitive abilities 
and grow into taller and generally healthier adults. In particular, there is strong 
evidence that economic growth in early industrialized countries was associated with 
significantly increased caloric intake, which produced greater height and body mass 
index (Fogel 2004a, 2004b). In addition, healthy children learn more in school 
and are more likely to stay in school. Similarly, a study of Guatemalan boys who 
participated in a randomized nutrition intervention from conception through their 
first two years of life showed that they earned wages as adults that were 50 percent 
higher than those of nonparticipants (Hoddinott et al. 2008). 



Concluding Remarks 

The literature at both macro- and micro-levels presents some significant gaps. More 
research is needed to understand consumer perceptions and determinants of health 
production. Benchmarking the productivity effects of health by various health 
instruments, such as prevention (for example, immunization and screening); health 
protection (for example, water sanitation and precautions against specific diseases); 
and positive health education (for example, training farmers in the use of pesticides) 
represents a policy-relevant research agenda. What specific crops or groups of crops 
yield the highest productivity impact from health investments? Research-based 
responses to this and similar questions should help improve policy interventions. 
If the poorest countries follow the development path of most industrialized 
economies, it is likely that increases in agricultural productivity will precede those 
of nonagricultural sectors. It would therefore be relevant to study the impact of 
health on agricultural productivity by looking for evidence that certain investments 
in health lead directly to increases in productivity. Such studies should provide 
microlevel evidence that specific investments in health can improve agricultural 
performance at the household level and therefore help spark agricultural produc- 
tivity growth. 
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Chapter 14 

Two-Way Links between 
Health and Farm Labor 



Kwadwo Asenso-Okyere, Catherine Chiang, Paul Thangata, 

and Kwaw S. Andam 



Health issues are increasingly affecting household decisionmaking, farm labor, 
and agricultural productivity in developing countries. Similarly, certain 
agricultural development projects and practices that aid productivity (for 
example, the use of pesticides and the water harvesting techniques, storage struc- 
tures, and dams involved with irrigation) can actually exacerbate the incidence of 
diseases in workers by increasing interactions with disease vectors and parasites. 
Failure to consider either the negative or positive health effects of certain farm 
practices or interventions can distort their impact; for example, an estimate of the 
real economic benefits of adopting pest-resistant crops or organic farming must 
take into account the positive health impacts accruing from decreased pesticide use. 
Development practitioners must understand the relationship between health, 
farm labor, and agricultural productivity in order to design effective policies to 
maximize both farmers' well-being and agricultural production while minimizing 
any harmful interactions between them. To achieve this, the two-way linkages need 
to be assessed, and the specific impact pathways of a disease — including its effects 
on household decisionmaking, labor, and livelihoods — should be monitored. 



Impacts of Disease on Farm Labor Productivity 

When disease afflicts farmers, their productivity is reduced and they remain in 
poverty with an unacceptable standard of living. Three-quarters of the world's poor 
people live in rural areas, particularly in Asia and Africa, and depend on agriculture 
as their primary source of livelihood (Ravallion, Chen, and Sangraula 2007). The 
impact of severe or chronic illness on these households can be devastating. 

The health of rural households is not only an issue of social welfare, however, 
but also a key factor in economic development. A productive agricultural sector 
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depends on a healthy agricultural workforce. As shown in Figure 1, farm produc- 
tivity (measured in terms of agricultural value added per farm worker) is quite 
low in developing countries, which rely heavily on manual labor and have a high 
incidence of disease, compared with the productivity of high- and middle-income 
countries, which rely on farm machinery more than labor and have a substantially 
lower incidence of disease. 

Short-Term Impacts: Loss of Labor, Time, and Assets 

The more immediate and obvious effects of disease on agricultural households can 
be catastrophic. They are best understood along three parameters: (1) loss of labor 
due to morbidity (and eventual death), (2) time diverted to caring for the sick, and 
(3) loss of savings and assets in order to cope with disease and its impacts. 

• Labor: Given the labor-intensive nature of agricultural systems in developing 
countries, disease and the associated loss of labor can have significant conse- 
quences. When illness leads to extended incapacitation or death of a productive 
household member, area cultivated and crop variety may decline. Cropping pat- 
terns may also change from more labor-intensive systems to less intensive ones. 

fi g u r e 1 Agriculture value-added per farmworker by income group, 
2000 and 2005 
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Healthy household members might also contribute to labor losses (and, thereby, 
productivity losses) because they must divert their time and energy from the farm 
to either take care of the sick family member or mourn and attend to burial or 
funeral matters. 

Time: The task of taking care of the sick typically falls to the women and girls of 
developing-country households, placing a burden on their already limited time. 
The amount of time diverted to caregiving, particularly for those with chronic 
or terminal illnesses, has implications for not only farm labor — since women 
typically do most labor-intensive farming activities like planting, weeding, and 
harvesting, particularly in Africa and especially for food production — but 
also to the viability of rural households overall. Household tasks — including 
fetching water and firewood, preparing food, cooking, cleaning, and caring for 
children — are time consuming and must be compromised or sacrificed entirely 
when a member of the family falls ill. 

Assets: The cost of healthcare is often prohibitive for farm families in developing 
countries. Households may need to respond to a family member's illness by the 
withdrawal of savings, selling important assets (such as jewelry, textiles, breed- 
ing animals, farm equipment, and land), withdrawing children from school, or 
reducing the nutritional value of their food consumption. All of these responses 
can have adverse effects on the labor productivity and overall well-being of 
household members. 



Long-Term Impacts: Reduced Productivity and Diminished Livelihood 

A household's productivity depends on its health. In addition to the loss of house- 
hold labor, health problems lower productivity in several other ways. Illness impairs 
the farmer's ability to innovate, experiment, and implement technical changes. 
Healthcare expenses may consume resources that otherwise might be used to 
purchase improved seed, fertilizer, equipment, or other inputs. And households 
with sick family members are less able to adopt labor-intensive techniques. Thus, 
the long-term household impacts of ill health include loss of farming knowledge, 
reduction of land under cultivation, planting of less labor-intensive crops, reduction 
of variety of crops planted, and reduction of livestock. Finally, the burden of high 
medical costs can trigger a chain reaction: reduced household food consumption 
may result in malnutrition that leads to diminished productivity and, ultimately, 
reduced resistance to disease. 
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Impacts of Farm Labor on Health 

Just as health and disease can affect farm labor and productivity, the opposite is 
also true. Under ideal conditions, agriculture provides farmers and farm laborers 
with food, nutrition, and the income necessary to access water, land, information, 
education, and healthcare services. 

But farm labor can also have an adverse effect on health and nutritional status 
due to the high expenditure of energy and time it demands — time that might be 
better spent on child care, food preparation, and nutrition-related activities. Farm 
labor can also expose workers to a range of occupational health hazards, such as 
accidents, diseases, and poisoning from pesticides. Farm labor can affect the health 
of workers through the following pathways. 

• Pesticide use: As pesticide use has increased in developing countries, so, too, has 
pesticide poisoning in farmers, which can lead to hormone disruption; immune 
suppression; skin and eye damage; and chronic cardiopulmonary, neurological, 
and hematological problems. A recent estimate by the World Bank puts deaths 
caused by pesticide poisoning at 355,000 annually; two-thirds of those deaths 
occur in developing countries. Farm laborers do not always use protective clothing 
or equipment, which could be because (1) they are not aware of the dangers posed 
by pesticide exposure, (2) the necessary clothing and equipment are unavailable 
or unaffordable, or (3) there are no regulations enforcing these precautions. Many 
of the direct consequences from pesticides can be mitigated if protective measures 
are taken and recommended methods are followed when mixing and applying 
chemicals. Pesticides, however, also contaminate drinking water and crops that 
receive higher doses of pesticides, such as fruits and vegetables, thus posing serious 
health hazards to general consumers as well. Efforts to curtail this contamination 
will also require research, regulations, and monitoring. 

Improper use of pesticides also has less direct impacts on the health of farm 
laborers' family members and their overall household well-being. Research on a 
potato farming community in Ecuador revealed a rate of 171 pesticide poisonings 
per 100,000 people during 1991-92, which is 10 times the level reported by the 
Ministry of Health. Recuperation time averaged 1 1 days of lost labor wages, with 
the median indirect cost to the worker estimated at US$8.33 per case — more 
than five days' income (at US$1.50 per day). In addition to the main pesticide 
applicators, hospital records showed numerous cases of pesticide poisoning of 
women and children (Antle, Cole, and Crissman 1998). It is important to con- 
sider health effects in the economic analysis of pesticide adoption because the 
costs of crop loss to pests might well be lower than the direct (treatment) and 
indirect (lost income during recovery) costs of pesticide-related illness and the 
subsequent loss in farm labor productivity (Rola and Pingali 1993). 
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Labor migration: Farm laborers are often migrant workers, due to the seasonal 
nature of agricultural production and the need for alternative income during 
off-peak seasons. Labor migration has implications for the spread of and expo- 
sure to, various diseases. During the long dry season in the Sahel region of West 
Africa, for example, people migrate to the cocoa-growing areas to find jobs as 
farm laborers and take their earnings back to invest in farming ventures at home. 
This migration of people includes women who provide sexual services to the 
migrants. Any diseases, especially sexually transmitted diseases, contracted by 
farm laborers can then spread to migrants' household members in their areas of 
origin. In this respect, farm labor practices can have far-reaching negative effects 
on health and, in turn, work performance, productivity, and income (Hawkes 
and Ruel 2006a, 2006b). 

Child labor: When the availability of adult farm laborers is not sufficient to 
meet production needs, children may be taken out of school (if applicable) and 
made to work. All child labor, as defined by various organizations and govern- 
ments, is, by its very nature, harmful and hazardous to a child's health, safety, 
and development. 

Farm labor practices: Certain practices and techniques employed by farm 
laborers can have inadvertent negative consequences on human and animal 
health. For example, crop rotation, irrigation, and the presence of livestock can 
create conditions that increase farm laborers' risk of contracting water-borne 
vector diseases (World Bank 2007). Similarly, some practices used to dry, store, 
and preserve maize, groundnuts, and other crops in regions with high levels of 
aflatoxins (naturally occurring toxic fungi that play a role in numerous infectious 
diseases) do little to prevent — and, in some cases, even increase — the spread 
of contamination. In these ways, the health of farm laborers and others can be 
sacrificed for the sake of productivity. 



Policy Recommendations 

1. Combat health threats to farm laborers through widespread education campaigns. 
Among other locally specific concerns, these campaigns should include explana- 
tions of (1) the use of protective clothing to avoid the harmful effects of pesticides 
and (2) the danger of aflatoxins, their sources, and the proper food-commodity 
drying practices to avoid contamination. A long-term goal would be to enact leg- 
islation that enforces the safe use of pesticides and regulates testing, production, 
formulation, transportation, marketing, and disposal of pesticides in compliance 
with international standards. 
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2. Design intervention activities that directly address the potential consequences of 
health and farm labor interactions. Discussions between agriculture and health 
policymakers and professionals can help to identify and assess the externalities 
of projects — such as the disease-breeding conditions caused by some irrigation 
and water-storage techniques — and minimize their negative impacts. 

3. Enhance "win— win" practices that both increase farm labor productivity and 
improve nutrition. With well-designed strategies — including home gardening, 
conservation farming, and cultivating aquaculture — rural farming households 
can make the most of their available labor resources. 

4. Collaborate more broadly through cross-sectoral, regional, and global programs. 
Synergistic rural development calls for intersectoral partnerships between labor, 
agriculture, and health. Such partnerships will require regular monitoring and 
occasional impact assessments to assess effectiveness. Programs to combat ani- 
mal disease, which is directly tied to human health (as evidenced by the spread 
of zoonotic and pandemic diseases) can also benefit from regional and global 
cooperation in surveillance, diagnosis, and treatment. 

5. Invest in essential research. More information is needed on disease-specific impacts 
on farm labor productivity, including methodologies to measure farm labor 
productivity at the household level given the burden of disease. Studies should 
also be conducted on the potential impact of biofortified foods on nutrition 
and health. Promising pilot projects need to be adapted for broad applicability. 



Concluding Remarks 

Farm labor, agricultural productivity, and health are mutually interdependent; 
cumulatively, the health and the productivity of rural households determine the 
health of the agricultural sector. Research on mitigating the health threats to farm 
laborers in agricultural communities is essential to promoting regional and global 
development, reducing the incidence of disease, strengthening households' ability 
to cope with the effects of ill health, and mitigating its impacts on productivity. 
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The global impact of malaria on human health, productivity, and general 
well-being is profound, and Africa has been particularly hard hit. In 2006, 
more than 90 percent of deaths from malaria occurred in Africa, where 45 
of the 53 countries are endemic for the disease (WHO 2008). Malaria costs Africa 
more than US$12 billion annually, and it slows economic growth in African coun- 
tries by as much as 1.3 percent per year (WHO 2010). 

Children and women (particularly pregnant women) in Africa are most vul- 
nerable to malaria attacks. The potential impact of malaria for women engaged 
in agriculture, especially food production, can be substantial. Women perform 
nearly all the tasks associated with subsistence food production in Africa. They 
account for about 70 percent of agricultural workers and 60 to 80 percent of those 
producing foodcrops for household consumption and sale, and they also raise and 
market livestock (Todaro 2000; FAO 2010). Since the majority of the continent's 
population is rural, the effects of the disease on agriculture, health, and develop- 
ment are widespread. 

Poor, rural farmers can pay quite a high cost for preventive measures and treat- 
ment. In Kenya and Nigeria, for example, estimates show annual treatment costs 
for small-scale farmers as high as 5 percent and 13 percent, respectively, of total 
household expenditure (WHO 1996). The burden is similar in other countries. To 
emphasize: this is the cost borne by a household of poor smallholder farmers for treat- 
ment of a single disease. Removing malaria as a constraint could free resources for 
household productivity and local development. 

While most people can readily grasp the disease's impact on smallholder pro- 
ductivity and development, the impact of agriculture development on the disease is 
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less understood. Many agricultural practices increase the spread of malaria; in order 
to truly combat the disease, the risks involved in these practices must be managed 
and effective policy initiatives must take into account the two-way linkages between 
malaria and agricultural development. 



The Impact of Malaria on Agricultural Development 

Malaria's effects on smallholders can spiral. Taken ill at planting season, a farmer 
may not be able to cultivate as much land and engage in intensive farming practices. 
She may then plant less labor-intensive crops and change cropping patterns, per- 
haps raising crops with a lower return, and fewer of them. New techniques may be 
ignored because they require time and energy to learn, and the farmer may reduce 
inputs that require more energy or more money than the household has. The same 
may result if the farmer must take time off to care for her ill family members or if 
illness strikes at harvest time. Less land under cultivation, less effective methods, 
and a smaller harvest generate less income to pay for prevention and treatment (see 
Figure 1). Farm households may also withdraw savings, sell productive assets, or 
borrow money to pay for treatments. Fewer improvements may be made to farms, 
further decreasing their productivity even when illness is not an issue. 

A recent United Nations report observed that "a brief period of illness that 
delays planting or coincides with the harvest may result in catastrophic economic 
effects" (UN Millennium Project 2005). Malaria transmission generally coincides 
with the planting and harvesting seasons, making the illness's impact particu- 
larly damaging. 



Effects of Agricultural Development on Malaria 

Farmers, communities, and programs may inadvertently be sowing seeds of their 
own ill health. Water resource development, deforestation, wetland cultivation, crop 
cover, land-use changes for agricultural purposes in the highlands, and an increase 
in urban agriculture all expand habitats for malaria-carrying mosquitoes. These 
practices, however, can also boost the income of producers, expanding access to 
preventive and treatment services and therefore improving health and productivity. 
The risks must be acknowledged and managed. 

• Water use and irrigation: In Africa, irrigation exposes non-immune popula- 
tions in areas of unstable malaria transmission to a high risk of acquiring the 
disease. This effect of irrigation — creating conditions for the transmission of 
malaria — may be one of the most severe negative consequences of water projects. 



ADDRESSING THE LINKS AMONG AGRICULTURE, MALARIA, AND DEVELOPMENT IN AFRICA 131 



• Deforestation: While deforestation can reduce the breeding habitats of mosqui- 
toes that breed in shaded water, changes in environmental and climatic conditions 
in the deforested region can also promote the survival of other species, leading 
to prolonged seasons of malaria transmission. 

• Wetlands: The cultivation of valley bottoms across East Africa as a result of 
population growth and demand for food has changed the local ecology. These 
wetlands were covered with natural papyrus, which limits the breeding of the 
Anopheles gambiae mosquito because of the denseness of the vegetation and the 
natural oil layer. The elimination of the papyrus and the reclamation of the 
swamps have led to an increase in temperatures, which promotes the breeding 
and survival of mosquitoes and increases malaria transmission (WHO 2008). 

• Crop cover: Thickets formed by crop cover could be favorable environments 
for mosquito breeding, although to date there is little documented evidence. It 
may be possible for mosquitoes to breed in leaf axils (for example, of pineapples, 
bananas, cocoyams, and maize), tree holes, and bamboo stumps. It is known that 
maize pollen provides nutrition for larval carrier mosquitoes. 

fi g u r e 1 Conceptual framework for the impact of malaria on agriculture 
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Highlands: The increasing incidence of malaria in the highlands, especially 
in Eastern Africa, has been attributed largely to agricultural practices that have 
changed rainfall patterns, temperature, and vegetation. The reemergence of 
malaria in the highlands of western Kenya has been blamed on forest clearing 
for the development of tea estates and the migration of labor to the farms. The 
construction of access roads through the forests to the farms, the building of 
milldams on rivers, and the massive deforestation, among other factors, have 
caused a drastic change in the ecology, making it suitable for the breeding of 
malaria-carrying mosquitoes. Similar observations have been made in the Amani 
hills of Tanzania, the Rukungiri and Kabale districts of southwest Uganda, and 
the Rwanda highlands. 

Urban agriculture: It is generally held that malaria in Africa is predominantly a 
rural disease and that mosquito breeding decreases with urbanization. However, 
in some African cities, poor environmental management and peri-urban agricul- 
ture provide favorable habitats for mosquitoes. 



Blending Effective Agricultural, Health, and Development 
Policies 

Since the majority of the world's and Africa's poor, work in agriculture and the 
poor suffer disproportionately from related illness and disease, an integrated view 
of agriculture, development, and health is necessary to promote agricultural growth, 
reduce pervasive rural poverty, and improve well-being. 

• Tackle the threat of malaria at the start of agricultural water development projects. 
Water projects often support the breeding of mosquitoes, and the density of the 
malarial mosquito population often indicates transmission rates. This is not true 
in all cases, however. With sufficient preventive care and mosquito control, not 
only can downward spirals of health and productivity be avoided but the people 
can also be productive enough to purchase adequate treatment on their own and 
begin an upward surge of development. Water projects should therefore include 
provisions for effective vector control, effective water management, and preven- 
tion interventions. 

• Coordinate health and agriculture policy efforts. Even though the linkage between 
agriculture and health was first recognized long ago, health considerations still 
play little part in governments' agricultural policy decisions. The health sector also 
has not reached out to agriculture as a key partner in addressing global ill health. 
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Because malaria and agricultural development have a well-integrated relationship, 
integrated policies are best suited to address them. 

Aggressively disseminate information about the two-way interaction between malaria 
and agriculture. While most rural populations are aware of malaria as a serious 
illness and recognize the link between mosquitoes and the disease, fewer people 
understand the linkage between malaria and agriculture in terms of causation 
and impact. Information about the linkages, prevention practices, and treatments 
aimed at farmers and extension workers could lead to capacity-building activities. 
It should be an essential part of all rural agriculture and health projects. Similar 
information should accompany farm inputs (seeds, tools, fertilizers, and so forth) 
at purchase. Information should be geared particularly toward women, as they 
are often the primary agricultural producers. 

Intensify public health interventions just before and during the growing season. 
Researchers have noted that bouts of malaria particularly threaten livelihoods 
when they occur in the planting, growing, and harvesting seasons and that this 
is when they are most likely to occur. Effective timing of interventions (inocula- 
tions, clinic openings, information campaigns, and so forth) is thus crucial and 
likely to pay the greatest dividends. 

Conduct research to target interventions even further. Although information on 
malaria's effects on agricultural productivity exists, it is inadequate due to the 
nature of the disease and the coping mechanisms that families adopt. Research 
can shed light on malaria's direct negative effects on farm households' food secu- 
rity, nutrition, and livelihood and could lead to more focused policy. 



Concluding Remarks 

There is widespread recognition among African leaders, international organizations, 
and the donor community that improving agriculture's productivity and income- 
generating capacity is essential to poverty reduction and economic growth. This 
means that malaria must be addressed. The disease's impact on the agricultural 
sector is widely felt in Africa since about 70 percent of Africa's population engages 
in agriculture. Ill health from malaria causes a decline in crop output, a reduction 
in the use of inputs, a decrease in area planted, changes in cropping patterns, and 
loss of agricultural knowledge. Unfortunately, agricultural practices and projects 
can increase the spread of malaria. Efforts to address the disease and improve agri- 
cultural development must take this two-way relationship into account. 
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Chapter 16 

Gender: A Key Dimension Linking 
Agricultural Programs to Improved 

Nutrition and Health 

Ruth Meinzen-Dick, Julia Behrman, Purnima Menon, and Agnes Quisumbing 



Improving the livelihoods and well-being of the rural poor is an important aim 
of agricultural development. But improved agricultural productivity does not 
necessarily translate into improved health and nutrition, either for producers or 
consumers. How can standard agricultural development strategies — promoting 
agricultural intensification, greater linkages to markets, and high-value produc- 
tion — also create positive impacts on health and nutrition? This chapter argues 
that a key element linking these programs to improved outcomes is the dimension 
of gender roles and gender equity. 

A large body of evidence shows that, in many parts of the world, men and 
women spend money differently: women are more likely to spend the income 
they control on food, healthcare, and education of their children. Increasing 
household income does not necessarily improve the nutritional and health status 
of women and children when that income is controlled by men. Women's relative 
bargaining power within the household is likely to influence whether gains in 
income translate into nutritional improvements. Empirical evidence shows that 
increasing women's control over land, physical assets, and financial assets serves 
to raise agricultural productivity, improve child health and nutrition, and increase 
expenditures on education, contributing to overall poverty reduction (World Bank 
2001; Quisumbing 2003). 

Arimond and colleagues have identified five pathways through which agri- 
cultural interventions can affect nutrition: increased food for own consumption; 
increased income; reductions in market prices; shifts in preferences; and shifts in 
control of resources within households (2010). They highlight the substantial influ- 
ence of gender roles across all five pathways, particularly in relation to increased 
food availability and increased income. A key gender-related factor that affects 



This chapter is based on the authors' 2020 Conference Brief, Gender: A Key Dimension Linking 
Agricultural Programs to Improved Nutrition and Health (Washington, DC: International Food 
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the impact of agricultural interventions on nutrition is whether the agricultural 
intervention enhances women's control over assets. 

Three agricultural development strategies are discussed in this chapter, to 
illustrate the significance of the gender dimension in promoting improved nutrition 
and health: (1) linking smallholders to markets, (2) large-scale agriculture, and (3) 
homestead food production. 



Linking Smallholders to Markets 

Linking smallholders to high-value markets can increase their incomes while main- 
taining decentralized production arrangements. The two main approaches currently 
used in linking farmers to markets are contract farming and producer marketing 
groups. In contract farming, supermarkets, agroprocessors, or exporters offer to buy 
products from individual smallholders, often paying more than the local market 
price. The contractor may provide inputs and training to help smallholders deliver 
the quantity and quality needed for higher-value markets. Producer marketing 
groups, organized by outsiders or by farmers themselves, promote access to higher- 
value markets through shared transport or bulk contracts, or disseminating new 
farming practices among members. 

Studies of the nutrition impacts of cash-cropping and commercialization, 
conducted in the 1990s, were instrumental in calling attention to the importance 
of gender and intrahousehold allocation for nutrition. The nutrition impact of 
programs that link smallholder farmers to markets has yet to be fully analyzed. 
Contract farming agreements that do not pay attention to intrahousehold labor 
allocation and decisionmaking may in fact aggravate the dynamics that disadvan- 
tage vulnerable household members. 

• One large-scale venture in China contracted exclusively with the senior male 
members of each household, even though women did most of the agricultural 
work, leading to disputes because women were often not properly compensated 
for their work. 

• In contrast, one example of contract farming for nontraditional export crops in 
the Dominican Republic increased the demand for women's farm labor, while 
also providing women an opportunity to demand compensation for their labor. 

• Case studies of cotton contract farming in Zambia indicate that, with deliberate 
targeting of female participants and promotion of gender-friendly enterprises, 
contract farming can be profitable for female farmers. 
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Producer groups potentially offer farmers greater control in choos- 
ing crops and production methods, but it is essential, in working with such 
groups, to ascertain whether they represent both men and women. In work- 
ing with groups dominated by men, more gender-equitable outcomes can be 
achieved either by increasing women's involvement in the farmers' associations 
or by working with separate male and female farmers' associations. The effec- 
tiveness of these approaches will depend on how comfortable women are with 
articulating their interests in the presence of men. In Zimbabwe, for example, 
women have developed their own Women Farmers' Union; while in Zambia, 
a woman leads the national dairy group and has become the first woman member 
of the national committee of the farmers' union. 

A recurring problem for market-oriented smallholder strategies is to ensure 
that women maintain control of their income. In Kenyan tea production, women's 
bargaining power was greater in households where women's labor was indispens- 
able than in households that relied on hired labor. Where women are less able to 
transport produce to market, men generally make the financial transactions and 
retain the income. When farming enterprises under female control become more 
profitable, they may be taken over by men, as occurred in Kenyan household milk 
production — to the detriment of household (and especially children's) nutrition. 

Fortunately, new methods of payment make it easier to ensure that payments 
for women's production go directly to women. Women who are members of micro- 
finance groups or producer groups (such as milk unions) can receive payments into 
their own accounts. Payment systems via mobile phones further expand the options 
for women to receive payments directly. Ensuring that women maintain control 
of production after it becomes profitable represents a greater challenge, however; 
effective approaches may involve working directly with men or providing them 
profitable business opportunities, so that increases in women's income are not seen 
as diminishing men's income. 

Finally, access to so-called "higher-value markets" requires meeting certain 
standards for the final product. Compliance with such standards carries both risks 
and opportunities. Cash-constrained smallholders may cut corners on safety equip- 
ment or increase pesticide applications, creating health hazards that pose a greater 
threat to women, and particularly pregnant women. Compliance with important 
biosafety standards, such as control of aflatoxin exposure, may be more difficult 
for women producers, who have less access to information or the necessary cash 
for control measures. These obstacles reduce the marketability of their produce. 

Gendered constraints to adoption of standards, including issues of communica- 
tion and affordability, need to be addressed to ensure that these standards improve 
food safety without excluding women or poor producers. As recently recommended, 
gender-focused analyses of value chains could substantially help in addressing such 
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bottlenecks. 1 Enhancing women's control over production, income, and assets will 
make a significant contribution toward improving the nutrition and health impacts 
of agricultural development strategies that link smallholder farmers with markets. 

Recommendations 

The potential gender disparities of programs linking smallholders to markets 
need to be directly addressed to realize their full benefits for improved health 
and nutrition. 

• Include women producers in contracts and group membership, and make pay- 
ments directly to women. 

• In commercializing food crops or expanding cash crops, ensure that control does 
not shift from women to men, compromising household food security. 

• Integrate health and safety concerns with the introduction of new technologies 
and markets; ensure that both women and men are trained to minimize exposure 
to agrochemicals and ensure compliance with biosafety requirements. 



Large-Scale Agriculture 

The large-farm model is substantially different from family farming: ownership, 
management, and labor are often distinct roles; and production may be vertically 
integrated with processing, marketing, and export logistics. While research interest 
in plantations has recently increased, there has been limited research on either the 
nutrition impacts or the gender implications of large-scale agriculture (Behrman, 
Meinzen-Dick, and Quisumbing 2011). 

This chapter identifies two primary pathways through which large-scale agri- 
culture influences nutrition: (1) by increasing the income of agricultural workers; 
and (2) by affecting the level of control that women exercise over household income. 
Health and nutrition outcomes can also be affected by working conditions, health- 
care, childcare, other facilities, and environmental impacts. Large-scale agriculture 
thus offers a range of opportunities for gender-equitable policies that reinforce 
health and nutrition. 

Women's employment in large-scale farms depends in part on the type of crop 
and in part on other factors: the degree of mechanization, types of labor (formal or 



1 For nutrition-focused analyses of value chains, see Corinna Hawkes and Marie Ruel, Value 
Chains for Nutrition, 2020 Conference Brief 4 (Washington, DC: International Food Policy 
Research Institute, 2011). 
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informal, permanent or temporary), compensation agreements, and the possibility 
of combining plantation work with other agricultural and domestic activities. While 
mechanized farming can limit employment opportunities for local populations, 
some research indicates that a system of partially mechanized production — increas- 
ingly prevalent in plantations in Africa — can be advantageous to women. In sugar 
cane production, for example, machines are used for cutting the cane, the most 
physically challenging job, reserved for men, but the workers gather it manually. 
This system can create more employment and more income for women. 

Working conditions can substantially affect the health and nutrition of farm- 
based employees. Case studies in India find that women hired in wage labor systems 
often encounter lower wages and worse working conditions than men, along with 
difficulties in negotiating for better compensation or conditions. Women who are 
undercompensated and overworked are less able to fulfill their role as the household 
providers of health and nutrition. Provision of adequate childcare facilities is also 
important. Without childcare, women working as laborers are often forced to take 
their young children into the fields, a situation that can lead to child labor and 
expose young children to risks of zoonotic (animal-borne) disease, harmful pesti- 
cides, or work related injuries. Alternatively, mothers may leave young children in 
the care of older children, usually girls, with negative impacts on both the care of 
the children and the schooling of the older girls. Large-scale agricultural systems 
may in some cases be better able to provide healthcare, schooling, and childcare, 
benefiting women and children. 

The use of pesticides and other agrochemicals in large-scale farms may have 
serious health effects on the men and women who work as wage laborers. Even more 
problematic is that laborers may track residue of pesticides back into their homes and 
expose children or other vulnerable family members to these agrochemicals. This is 
especially likely when workers do not have adequate training, safety gear, or cleaning 
facilities. Pregnant women are particularly vulnerable to agrochemical exposure. 

Moreover, the "gendering" of tasks can lead to greater pesticide exposure for 
women, as in the following examples: 

• A case study of biofuels plantations in Indonesia finds women are assigned the 
tasks of spraying and fertilizer application, and protective gear is available only 
at the worker's expense (Julia and White 2010). 

• In the Latin American cut-flower industry, flower workers are exposed to a vari- 
ety of harmful pesticides without adequate safeguards, leading to a higher than 
normal rate of miscarriage (Paz-y-Mino et al. 2002); women workers, who are 
paid on commission, spend more time in greenhouses than male workers, who 
possess formal contracts. 
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• A study from the International Labour Organization indicates that women 
workers in plantations often receive less training and instruction regarding the 
application of agrochemicals than male counterparts (Loewenson 2000). 

Plantation systems may also have important environmental impacts with gender 
dimensions. Discharge of pollutants may damage the quality of local soil and water. 
The demand for water to sustain large-scale agricultural production will likely com- 
pete with water needed for food production, livestock, and domestic consumption. 
Women are typically responsible for collecting water and fuel, and may be forced to 
seek out less reliable and more distant sources. In addition, women often make use 
of wild-growing plant species for household consumption, and these varieties may 
be reduced by monoculture plantations. Although many of these environmental 
problems may also occur with other commercial monocropping systems, they are 
particularly problematic in plantations because of the scale of such systems, and 
the fact that those who make decisions about production may not be those most 
affected by the decisions. 

In sum, the nutrition and health impacts of large farms and plantations are 
largely determined by their effect on household incomes of farm workers and by 
their environmental externalities, and these impacts affect women and men differ- 
ently. While many case studies give cause for concern, fair trade and corporate social 
responsibility provide a basis for positive outcomes. A notable example is the fair- 
trade export of cut flowers from Kenya and Tanzania to Norway, which provides 
high levels of female-dominated employment, equal contracts for men and women 
(including maternity and paternity leave), safety standards, and social engagement. 

Recommendations 

Large-scale agricultural operations can avoid disadvantaging women and com- 
munities by being gender- aware as well as by observing environmental safeguards. 

• Ensure that employment opportunities — including task allocation, hours 
worked, wages, and promotion possibilities — are gender equitable. 

• Provide appropriate and affordable healthcare and childcare facilities. 

• Ensure that new technologies — such as mechanization, new crops and varieties, 
inorganic fertilizer, and pesticides — are introduced in a gender-sensitive manner. 

• Provide appropriate safety equipment and training to both female and 
male laborers. 
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Minimize the negative environmental impacts of plantations on the 
local community. 



Homestead Food Production 

Homestead food production (HFP) has attracted attention as an agricultural devel- 
opment strategy, particularly for households with limited land. Linkages among 
gender, agriculture, health, and nutrition are easily traced: the strategy aims to 
increase dietary diversity using household labor intensively on small gardens within 
the homestead, allowing women to grow a variety of fruits and vegetables and tend 
small livestock while fulfilling their domestic and child care responsibilities. 

Helen Keller International (HKI), an international nongovernmental organiza- 
tion (NGO), pioneered this model to address vitamin-A deficiency in Bangladesh 
in the 1980s. HKI expanded and adapted the program for Cambodia, Nepal, and 
the Philippines in the late 1990s, through strategic partnerships with more than 
200 local nongovernmental and governmental organizations. The HFP model 
was broadened to include small animal husbandry in order to address multiple 
micronutrient deficiencies, including iron and zinc; the program in Cambodia 
included chicken and duck production in addition to vegetables. This aspect, too, 
is consistent with women's asset accumulation strategies: women tend to own and 
care for small livestock, while men are responsible for larger animals. 

HFP programming has evolved to address other aspects of food insecurity, 
including improved incomes and livelihoods, community development, and the 
empowerment of women. Programs operate in several countries of South Asia, 
Southeast Asia and the Pacific, and Sub-Saharan Africa. A number of research stud- 
ies and reviews of the nutrition impacts of HFP programs indicate that the effective 
HFP models take into account several gender-related factors: women's control over 
assets; nutrition education and behavior change communication about allocation of 
household resources to safeguard vulnerable household members, such as mothers 
and young children; and key messages regarding optimal infant and young-child 
feeding and care practices. 

Gender norms differ across countries and contexts, so the appropriate means 
for addressing gender concerns will also differ. In Bangladesh, programs built on 
women's traditional role as providers of food and care within the household; at the 
same time, they addressed constraints on women's access to agricultural land and 
credit, as well as norms that favor social seclusion. Programs have used women's 
groups to introduce homestead vegetable production, creating income sources that 
women control. In the HKI Burkina Faso homestead food production program, 
project staff led preliminary communitywide sensitizations, to make men as well 
as women aware of the importance of maternal nutrition and improved maternal 



142 RUTH MEINZEN-DICK, JULIA BEHRMAN, PURNIMA MENON, AND AGNES QUISUMBING 



and child feeding practices — so that husbands would refrain from appropriating 
the produce or proceeds of women's gardens. 

To be sustainable, HFP programs must generate income over the long run. This 
may require diversifying income sources — such as through small livestock — and 
improving links to markets. In Bangladesh, one NGO introduced new vegetable 
technologies, and then helped establish marketing channels in Dhaka for the 
produce. Another focused on homestead milk production, hiring female livestock 
workers and modifying bicycles so women could use them to collect milk. Moving 
the focus of the dairy value chain from the market to the homestead helped increase 
women's participation, and linked the homestead to the market. 

Recommendations 

Taking gender roles into account can help HFP programs improve health and 
nutrition. The following are key strategies: 

• Encourage diversified gardens that include high-value crops and small livestock 
in order to increase dietary diversity, provide sources of additional income, and 
enable women to accumulate assets. 

• Explicitly address nutrition education and behavior change and communication 
in HFP programs. 



Identify gender-specific constraints on participation. 
Foster income generation and better links to markets. 



Conclusions and Policy Implications 

There is substantial evidence confirming the impact on health and nutritional 
outcomes of strengthening the position of women, both in terms of control of 
resources and agricultural productivity, and in terms of relative bargaining power 
within the household. However, research is needed to fully understand the linkages 
between alternative agricultural development strategies on health and nutrition. 
Just as gender relations are culture and context specific, the appropriate agricultural 
development strategy will vary both across and within countries. 

As agricultural productivity increases and surplus food is marketed, the distinc- 
tion between food and cash crops at the household level will tend to erode. Two 
areas are likely to be of concern: (1) at the national or aggregate level, the balance 
between food and cash crops, as biofuels (for example) and food crops compete for 
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scarce farmland; and (2) at the household level, the control over income derived 
from various crops. 

Homestead food production is still an underutilized strategy. Combined with 
educational and other initiatives, it potentially offers substantial improvements 
in health and nutrition. Evidence indicates that even small-scale homestead pro- 
duction of micronutrient-rich foods, when combined with nutrition education, 
can have impact greater than its income effects. Homestead production systems 
offer the potential to improve nutrition for peri-urban and agricultural laborer 
households, as well as small farmers. 

In any production or employment scenario, however, the available evidence 
indicates that increasing women's access to resources and control over household 
income will have important implications for the health and nutrition of the family, 
and particularly of women and children. 

From the perspective of nutrition and some aspects of health, therefore, any 
development strategy should explicitly consider its impacts on women and chil- 
dren — and especially on the critical "window of opportunity" from preconception 
through the second year of life, when nutritional deprivation and toxic environmen- 
tal exposures can have lifelong consequences. In designing agricultural development 
projects, planners must make informed provisions for 

• reducing environmental toxin risks; 

• providing optimal childcare, either through maternity leave policies or through 
provision of adequate childcare facilities; 

• ensuring that women have adequate control over income, resources, and time; and 

• providing nutrition and health education — ideally, simultaneous with agricul- 
tural interventions. 

For researchers in this field, the urgent priority is to develop further evi- 
dence on the full impacts of various forms of agricultural development, both 
on women's control over income and assets, and on health and nutrition. The 
development impact of agricultural investments cannot be understood without 
considering their nutritional, health, and gender-based effects. 
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Chapter 17 

Cross-Sectoral Coordination in 

the Public Sector: A Challenge to 

Leveraging Agriculture for Improving 

Nutrition and Health 

Todd Benson 



Good nutrition and health for all are recognized as socially desirable objec- 
tives around the globe. It is generally accepted that national and local 
governments have a duty to provide the goods and services necessary for 
maintaining good nutrition and health. Moreover, improved health and nutrition 
are critical inputs for achieving broad economic growth and poverty reduction. 

Malnutrition and ill health arise from a combination of causes and thus require 
efforts across multiple sectors to address them effectively. The health and agriculture 
sectors are central to such efforts, reflecting their mandates to provide curative and 
preventative health services and to facilitate food production. However, several 
other sectors must contribute their efforts as well: the education sector, given the 
importance of knowledge to proper nutrition and healthcare practices; the water, 
sanitation, and housing sectors to promote hygienic environments; the labor sector 
to maintain adequate household incomes; And public finance and planning agencies 
to ensure that government resources are appropriately allocated. 

In short, healthy and active lives for all require adequate access to food, care, 
employment, health services, and a healthy environment. None of these determi- 
nants of good health and nutrition is sufficient by itself; all of them are necessary. 
The most efficient policy approach involves, accordingly, a coordinated effort across 
the various public sector ministries and agencies concerned. However, most govern- 
ments and government agencies are organized in a way that makes coordination 
across sectors difficult to achieve. 

This chapter considers how these organizational barriers might be overcome, 
particularly in relation to the public agriculture sector. We examine the structure, 



This chapter is extracted from the author's IFPRI Research Report (156), Improving Nutrition as 
a Development Priority: Addressing Undernutrition within National Policy Processes in Sub-Saharan 
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priorities, and core competencies of sectoral agencies in government. Based on this 
overview, several approaches are suggested to foster better collaboration between 
agriculture and other sectors of government. 



Organizational Barriers to Cross-Sectoral Action 

Government bureaucracies have emerged as a generally successful solution to the 
problem of managing the activities of states. Ideally, they are organized on the 
basis of clear goals, rational functional specialization of sub-units, formal operating 
procedures, and clear lines of authority. Most governments are organized admin- 
istratively within a framework of sectoral agencies, including separate ministries 
for health, education, agriculture, and other sectors. Political and administrative 
power is exercised within this framework, and resource allocations, incentives, and 
systems of accountability are managed accordingly. 

However, most bureaucracies are not organized in a manner that facilitates 
broad, effective efforts to address a problem requiring actions across sectors. So, 
even though achieving good health and nutrition for all might be government's 
responsibility, the sectoral organization of the public bureaucracy clearly hinders 
undertaking the necessary joint action. 

There are three overlapping barriers to effective joint action across govern- 
ment sectors: (1) the differing worldviews and mandates of sectors; (2) the resource 
allocation and planning processes within government; and (3) capacity constraints 
within sectors for generating necessary information. 

Sectoral Worldviews 

The specialized training of various sector specialists tends to lead to discrete areas 
of expertise and qualitatively different worldviews. In considering a development 
problem, experts tend to embrace information within their own discipline while 
disregarding other matters as irrelevant to taking action on the issue. Agriculture 
sector objectives, for example, relate principally to increasing yields, profits, and 
other benefits for producers, and they are reflected in distinctive language and 
methods. Health and nutrition considerations do not fit neatly into the worldview 
of agriculture or the sector's mandates. 

Moreover, the expertise of sectoral specialists is applied within the context of 
formally stated mandates and objectives, which distinguish areas of institutional 
specialization within the government bureaucracy as a whole and define expected 
courses of action. These sectoral priorities are an important element in planning 
processes, as they are the basis by which an institution within a sector can make 
substantive claims on state resources. Likewise, for civil servants, personal incen- 
tives like career advancement will be linked to their contribution to the attainment 
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of these narrowly defined objectives of the sector within which they work, rather 
than broader objectives requiring joint action with other sectors. Cross-sectoral 
efforts to improve nutrition and health also face the problem of funding, as these 
issues do not represent a priority area of focus for any of the sectors involved. 
Agriculturalists, for example, can be expected to allocate any resources put at their 
disposal toward addressing their core mandate of increasing agricultural produc- 
tivity — rather than devoting resources to secondary issues requiring coordinated 
action with other sectors. 

Competing for Resources across Sectors 

In general, the resource allocation processes of government budgeting and human- 
resource management make it difficult to mount cross-sectoral action. Each sector 
must compete with other sectors for the resources it requires. Typically, budgeting 
is viewed as a zero-sum game by sector managers: funding that goes to another 
sector, even if for coordinated cross-sectoral activities, is viewed as a loss of resources 
for their own sector. 

Similarly, sector-specific criteria form the basis for evaluating sector effective- 
ness and hence for the allocation of resources. The resource allocation mechanisms 
provide limited, if any, incentives for carrying out joint coordinated activities, even 
though they may potentially have greater impact on broader development priorities. 
The attainment of objectives requiring cross-sectoral, coordinated action will rarely 
be advanced by routine sector-planning mechanisms. 

Limited Information for Action 

Specialists within each sector, including agriculture, often lack the expertise needed 
to recognize either the determinants of ill health and poor nutritional status or 
effective approaches to addressing these problems. Greater capacity for analysis of 
these kinds of cross-cutting development challenges would increase sectoral leaders' 
understanding of the synergies that can be attained by concerted effort. However, 
it seems unlikely that, in the course of normal operations, sectors will try to build 
expertise on issues outside their own sphere. 

In sum, there are substantial institutional and operational barriers in most 
countries that prevent the agriculture sector from accepting a share of responsibility 
for the problems of ill-health and malnutrition in society. Many of these barriers 
are simply a reflection of a rational sectoral organization that enables government 
to fulfill many of its duties. In general, the goal of sustainably addressing the chal- 
lenges of health and nutrition fit poorly within a bureaucratic organization and its 
operational processes and incentive structures. 
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Political Context 

Advocacy is essential to foster the agriculture sector's increased attention on issues 
related to improved health and nutrition. The form that effective advocacy takes 
will depend on both the particular issue and the specific context of policy and 
resource allocation decisions. 

"Pressing" versus "Chosen" Policy Issues 

Grindle and Thomas usefully distinguish between pressing and chosen policy 
problems (1989). When a policy concern is pressing, substantive policy reform and 
action to address the issue is more likely to occur than when the concern is viewed 
as optional — or, "politics-as-usual " — and policymakers can choose not to address 
it without incurring political risk. Most of the issues related to improved health 
and nutrition that involve agriculture tend to fall into the politics- as-usual category. 
Ill health and malnutrition may be widely viewed as primarily a responsibility of 
the household and not of the government. Similarly, poor health, high morbidity, 
and food insecurity may be considered part of the environment within which a 
government operates, rather than as public issues to be addressed. In most develop- 
ing countries, the effectiveness and legitimacy of political leaders are unlikely to 
be called into question because of, say, continuing rates of high infant mortality or 
prevalence of stunted children. Unfortunately, these are treated as political issues 
of choice rather than urgency. 

Alternative perspectives on a health or nutrition problem can, however, reframe 
an issue and sharpen public perception of its urgency. Through creative advocacy, 
a broad understanding can be crafted that could call into question a government's 
legitimacy based on its attention to health and nutrition issues. The framing and 
definition of the policy issue is critical to determining its characterization. 

Drivers of Policy Formulation 

The structures and mechanisms through which a government establishes its pri- 
orities vary considerably across countries. In many countries, political parties and 
special interest groups engage in the policy process, contributing to its dynamism — 
both defining the problems to be addressed and suggesting solutions for them. 
Within a democratic context, the actual decisionmaking structures are primarily 
those instituted to enable decisions by citizen representatives — that is, legislatures 
and cabinets; while government institutions are primarily only responsible for 
implementation of the resulting policies. The overall process exemplifies what 
Grindle and Thomas have called society-centered policy processes. 

In contrast, in many developing countries, democratic institutions at the 
national level are absent or relatively new; there is less scope for a representative 
electoral system to influence problem definition and agenda-setting in policy 
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debates. Often, most of the relevant expertise on a particular policy issue is found 
within government. In nations characterized by such state-centered policy processes, 
government institutions tend to play a significantly larger role in driving policy- 
making than they do in countries with society-centered policy processes. 

Effective forms of advocacy will differ depending on the nature of a country's 
policy processes. Where society-centered processes dominate, engagement with 
broad civil society and political organizations will be an important component of 
any advocacy strategy. However, the greatest burdens of ill health and malnutri- 
tion are found in countries where state-centered policy processes dominate. In 
those cases, much of the advocacy effort needs to focus principally on engaging 
political leaders and the technocratic elites of government. These state-actors have 
great leeway to set government priorities and control the allocation of its resources. 



Creating Openings for Agriculture to Contribute to Better 
Nutrition and Health 

Three approaches have been used to overcome barriers to cross-sectoral action: 
policy champions, civil society coalitions, and community-based efforts. 

Policy Champions 

The state-centered nature of policymaking in many target countries, as well as 
the need for cross-sectoral policy responses, makes individual leadership critical 
in addressing ill health and malnutrition. But because efforts to improve health 
and nutrition do not fit neatly into sectoral programming, the institutional orga- 
nization of government does not by itself produce institutional champions of, or 
advocates for, these issues at the highest levels (Benson 2007). Within national 
policy processes, the leaders of formal government institutions are not expected to 
take on responsibility for ensuring that sufficient state resources are allocated to 
addressing ill health and malnutrition or for addressing the multiple determinants 
of these problems. Without such leadership, and given limited resources and human 
capacity, the routine operations of government are unlikely to lead to effective public 
efforts to improve health and nutrition. 

Because politicians and other members of the policy elite are unlikely to 
automatically increase the resources allocated to activities that improve health and 
nutrition, the motivation to do so must come from outside the formal organization 
and processes of government. A key advocacy strategy is to cultivate policy cham- 
pions as the visible leaders of campaigns to include health and nutrition among the 
priorities of the government and its sectoral bodies. These champions need to be 
properly informed on the issues, well connected, and persistent, and they need to 
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have access to the various venues for policy debates. These traits are more important 
than having technical qualifications on the issues they champion. 

Civil Society Advocacy Coalitions 

The activities of champions of health and nutrition issues need to be coordinated 
with any technical efforts being promoted on these issues, to ensure that their policy 
influence is adequately informed. Given the problems of establishing leadership 
within government on cross-sectoral efforts to bring about sustained improvements 
in health and nutrition, there is considerable merit in the formation of a national 
advocacy coalition around these issues to foster such action. Such coalitions should 
include individuals from civil society, international agencies, and private institu- 
tions, as well as government, who are committed to achieving good health and 
nutrition for all, both as a human right and as a basis for human and economic 
development. The members of the advocacy coalition should work in a coordinated 
fashion to focus government attention on these issues and to increase the level of 
public resources allocated to address them. 

Such a national civil society advocacy group may be essential to make substan- 
tive progress on these issues that are not adequately addressed in sectoral agendas, 
as a way of bringing agriculture and other relevant sectors into action on health 
and nutrition. However, given the difficulty of establishing policy leadership on 
broad health and nutrition issues, the creation of such coalitions is problematic. 
Leadership and participation in such advocacy efforts will often depend on chance: 
the personal qualities of individuals — their training, experience, personal values, 
and vision — may prompt them to become involved. Nevertheless, such a process 
can also be seeded. Topical health and nutrition concerns that involve agricultural 
issues, such as the formulation of national food security and nutrition strategies, can 
often provide a kernel group of nutrition advocates, whose membership, functions, 
and areas of focus can then be expanded. 

Community and Other Decentralized Efforts 

Community-directed efforts can also provide important incentives for agricultur- 
alists to contribute to efforts to improve health and nutrition, working in concert 
with other sectors. Community development needs rarely fit neatly into particular 
sectoral competencies, but rather require contributions from multiple sectors. 
Community demand for government assistance in addressing a problem thus 
provides an immediate incentive for cross-sectoral action. Where governments are 
strongly committed to supporting community-driven efforts, adequate leadership 
for cross-sectoral activities may flourish in spite of the bureaucratic organization of 
the sectors. Moreover, the resource conflicts between sectors typically play out at 
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the national level; at more local levels, civil servants may have limited control over 
sector resource allocations, so the stakes between sectors are lower. 

However, the ability of state agencies to work collaboratively, even in assisting 
communities, will vary widely. In Ghana and Uganda, government decentraliza- 
tion has progressed further than in most countries, but even in those countries 
district-level agriculturalists stated that local concerns were not necessarily more 
important than sectoral concerns in guiding their actions (Benson 2008). These 
agriculturalists were still subordinate to sectoral superiors, they operated with 
limited resources, and many of the incentives for individual effort served to ham- 
per cross-sectoral action to assist communities. Thus, while community-directed 
development may promote increased attention from agriculturalists to local health 
and nutrition problems, it is not guaranteed. 



Conclusion 

The institutional barriers faced by public sector agriculturalists trying to improve 
health and nutrition are durable and strong. Consequently, an opportunistic 
approach may be more effective in practice than strong, programmatic action by 
the sector or even by several sectors. An opportunistic strategy would piggyback 
on existing individual activities in the agricultural sector or other sectors in an 
instrumental way, to address important context-specific determinants of ill-health 
and malnutrition. Working in this incremental manner appears more likely to be 
successful than mounting a large-scale, cross-sectoral implementation effort that is a 
poor fit within the institutional framework of government. Such a task- or problem- 
oriented approach would start small, achieve short-term goals, and build on these 
successes iteratively to address larger problems. Individual sectoral responses will 
often be the best that can be realistically expected. 

Consequently, one should be cautious of launching any health or nutrition 
program that depends on intersectoral coordination. The risk is too great that such 
coordination will not happen. However, an important first step is simply to ensure 
that the agriculture sector (or any other relevant sector) takes seriously its potential 
role in improving health and nutrition. Cross-sectoral coordination emerges as a 
practical issue once the problems of health and nutrition are treated as politically 
important, stimulating leadership for action on the problems in various sectors. 
Coordinated efforts should follow, once such commitments are clear. 

Health and nutrition can be improved through agricultural means. There 
are many good reasons for providing incentives to agriculturalists to address these 
problems in a dedicated manner. By itself, increased agricultural production is an 
unsatisfactory and unsustainable goal, if that increased production does not address 
ill-health and malnutrition. Advocacy can focus attention on specific health and 
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nutrition benefits to which agriculture can contribute, forcing the sector to consider 
in greater detail who truly benefits from increased agricultural productivity and 
how it should change its priorities and activities accordingly. 
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Chapter 18 

Accelerating National Policymaking 
across Sectors to Enhance Nutrition 

Robert K. N. Mwadime 



Introduction 

National development plans in Africa are increasingly recognizing nutrition 
as both essential for development and a social right. So far, however, this 
has not resulted in the large-scale provision of nutrition services necessary 
to reduce the high levels of malnutrition on the continent. Nutrition now has to 
feature more prominently in policymaking processes, and the resultant policies have 
to be translated into effective programs to achieve a significant reduction in the 
burden that malnutrition imposes on so many African households, communities, 
and nations. The experience of East Africa has relevance for policy and program 
design in other regions affected by malnutrition. 

Sector-specific nutrition policies are fairly common. For example, policies exist 
for micronutrients (such as iodine), breastfeeding, infant and young child feeding, 
and food safety, along with supporting strategies and guidelines for implementation. 
Most of these policies do not require new legislation or new institutional structures. 
Nutrition is not a sector. It is a cross-cutting development problem that needs 
to be integrated into the activities and policies of the agriculture, health, educa- 
tion, and sanitation and water sectors (among others), and featured in the priori- 
ties of broader agencies such as ministries of finance and gender. A need exists for 
coordinated nutrition-related policies that will require governments to put in place 
new institutional frameworks, dedicated budgets, tax breaks (or other incentives) 
for private-sector investment, and in some cases substantial changes in operational 
responsibilities and processes. These and similar initiatives will require a multi- 
sectoral commitment; they need to navigate a more complex policymaking path- 
way — with scrutiny from a broader set of actors — than do sector-specific policies. 



This chapter is based on the author's 2020 Conference Brief, Accelerating National Policymaking 
across Sectors to Enhance Nutrition (Washington, DC: International Food Policy Research 
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Framework for Policymaking: Awareness, Commitment, 
and Resources 

In relation to nutrition policy change in eastern Africa — and, more broadly, 
throughout the developing world — three factors are frequently noted as affecting 
progress: (1) awareness by senior decision leaders of the importance of nutrition to 
the development agenda, (2) political commitment, and (3) availability of finan- 
cial resources to implement programs. All three factors must interact to produce 
substantive policy change effective in reducing malnutrition. 

Awareness 

Nutrition is rarely a top agenda item for policymakers in the region. Policy docu- 
ments are drafted but not finalized, and decisions are delayed. There are three main 
reasons for this lack of attention. 

1. Most political leaders do not recognize malnutrition when they see it. Stunting 
and micronutrient deficiencies are accepted as the norm rather than as problems 
needing urgent action, or they may be hidden from view. The adverse implica- 
tions of malnutrition on child and maternal survival, intellectual development, 
and physical and mental productivity are not appreciated. Other issues are 
considered more pressing, so public nutrition policies — which policymakers 
would rarely object to — are dismissed as less urgent and do not get formulated 
or implemented. 

2. Policymakers have conflicting ideas about how nutrition problems should be 
solved. Policy discussions are dominated by political, personal, sectoral, or other 
institutional interests. Negotiating the policy process takes time, and nutrition 
policy decisions get delayed. 

3. To reduce conflict between competing interests, policymakers may be unwilling 
to address the underlying causes of malnutrition or to target action in the most 
efficient manner. Instead, second- or third-best solutions are adopted; these 
policies fail to reduce the number of malnourished people. 

Other reasons for policymakers' possible reluctance to take public action are 
shown in Box 1. 

Nevertheless, progress can be achieved through win-win solutions. Activities 
designed to serve nutritional objectives may also address other policy interests that 
are either political or sectoral. In the free milk program in Kenya, for example, the 
agriculture and education communities both saw an opportunity to promote their 
specific interests: dairy development and increased school enrollment. 
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box 1 Reasons for Weak Commitment to Taking Public Action Against 
Malnutrition 

• Malnutrition is usually invisible to malnourished families and communities. 

• Families and governments do not recognize the human and economic 
costs of malnutrition. 

• Political leaders may not be aware of the rapid and cost-effective interven- 
tions available for combating malnutrition. 

• There are multiple organizational stakeholders in nutrition with differ- 
ing interests. 

• There is not always a consensus about how to intervene to reduce malnutrition. 

• Adequate nutrition is seldom treated as a human right. 

• The malnourished have little voice. 

• Some politicians and managers are not interested in whether nutrition 
programs are implemented well. 



Commitment 

The commitment of political leaders can be best focused on the following 
four endeavors. 

1. Delivering statements. In this way senior leaders can plant the "seed" to develop 
a broader political commitment to reducing malnutrition. 

2. Establishing high-level national coordination bodies to address malnutrition. This 
builds political commitment and keeps the topic high on the development 
agenda, particularly if there are adequate human resources and budget. 

3. Improving nutrition's status on the organizational chart. This involves build- 
ing respect for nutrition's importance by dedicating an adequate number of 
staff and slice of the budget to nutrition. Currently in ministries of health 
(or other responsible agencies), nutrition is typically given a low place in the 
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organization, with no earmarked budget and few staff positions; nutrition 
objectives, especially those that require coordinated action with other sectors, 
are consequently neglected. 

Making informed appointments. This ensures nutrition will have well-informed 
advocates who can effectively promote the nutrition agenda. If those appointed 
to lead nutrition efforts lack the necessary academic background, experience, and 
leadership skills, their efforts will become sidelined in the competition between 
sectors and subsectors to influence resource allocations. 



Resources 

Resource allocations are a good measure of political commitment. In fact, govern- 
ments in eastern Africa tend to leave nutrition financing almost entirely to donors. 
In the absence of new government revenue streams, moreover, public invest- 
ments are unlikely to be made for new programs to address malnutrition because 
decisionmakers would rather access new funding sources than reallocate their 
existing funds. 



Policymaking and Implementation 

Enacting policies requires effective implementation. Unfortunately, however, 
written policy and actual practice are not often congruent, due to such factors as 
the following: 

• Implemented may resist the priorities established in a policy document, based 
on their own assessment of the solutions needed. Ideally, the consensus- 
building process necessary to formulate nutrition policy should continue 
through implementation. 

• Policies fail to define clearly the various elements that facilitate implementation: 
operational structures, guidelines and standards, financial resources, human 
capacity, and effective follow-up and coordination. 

• Countries with loose interagency coordination mechanisms (such as Kenya, 
Mozambique, Namibia, and Uganda) have greater difficulty planning, coordi- 
nating, and funding nutrition-related mandates. 

Countries where malnutrition has been recognized more broadly as a develop- 
ment problem rather than a health problem — including Lesotho, Malawi, Rwanda, 
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and Zimbabwe — have moved toward a multisectoral response to malnutrition 
that involves most government ministries, the private sector, and nongovernmental 
organizations. To sustain this multisectoral response, some countries have estab- 
lished interministerial coordinating agencies for nutrition to promote the mobili- 
zation of resources, coordinate multisectoral planning, and undertake monitoring 
and research. 

The direct and indirect activities required for effective implementation of 
nutrition policies are diagrammed in Figure 1, which demonstrates that continuous 
advocacy, bottom-up pressure, and donor engagement are all important components 
in achieving implementation of national programs. 

Through continuous advocacy, policymakers are enlightened on the magnitude 
of malnutrition problems, their consequences, and the benefits of urgently address- 
ing them. Unfortunately, there is often a disconnect: policymakers may not respect 
the advocates, who (as technical people) are their juniors in the administrative and 
political hierarchy. Policy champions, partnerships, and the media can cut across 
such barriers. 

Advocacy requires multiple approaches, applied consistently and repeatedly, 
to communicate how the interests of different groups will be met by the nutrition 
policy, and it must demonstrate the real impact of action to address malnutrition. 
Success stories, as well as field visits to demonstrate the real suffering from malnutri- 
tion, can be very powerful tools to prompt immediate action. Improved nutrition 
is a fundamental element of human well-being and should be a central objective of 
social and economic development. 

Bottom-up or grassroots pressure has been generally missing from the nutrition 
policymaking process. Unlike food insecurity and hunger, malnutrition is not 
generally identified as a priority problem by African households; communities have 
little understanding of the significant burden that malnutrition imposes on their 
well-being. Consequently, malnutrition does not create a liability for politicians. 
Community and civil society organizations need to mobilize people to demand 
services and conditions to improve their nutrition and that of their children. The 
grassroots communities represent a generally untapped political force that can 
transform the government's approach to addressing malnourishment in the region. 

Donor engagement and funding have generally dictated the commitment and 
motivation of eastern African governments to nutrition activities. However, this 
means that there is no assurance of long-term local support for nutrition action. 
Policy implementation that depends on donor resources may instead be shut down 
once donor resources are exhausted, putting at great risk existing nutrition actions 
in eastern Africa. 
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ta b l e 1 Nutritional problems with possible solutions and options for 
government action 



Nutrition problem 



Possible solutions 



Options for government action 



Increasing (or slow reduction in) 
stunting or underweight among 
children 



Increasing (or slow reduction in) 
micronutrient deficiencies 



Increasing overweight and obesity 
among school children 



Promote exclusive breastfeeding; 
control marketing of breast milk 
substitutes 

Improve quality of complementary 
foods given to young children 

Improve sanitation 

Keep girls in school 

Increase child spacing and reduce 
teenage pregnancies 

Improve nutrition awareness 



Fortify foods with micronutrients 

Diversify diets 

Increase intake of micronutrient- 
dense foods 



Increase physical education/ 
activity in schools 

Improve awareness 



Legislation on marketing of breast 
milk substitutes 

Local ordinances that every home 
must have a toilet 

Universal primary education; 
vocational training 

School feeding programs in areas 
with high dropout rates 

Age-of-marriage regulations 

Access to contraceptives for 
teenagers 

Compulsory sex education in 
schools 

Incentives for FM radio stations 
to provide dedicated airtime for 
health and nutrition education 

Tax exception on fortificants used 
by food manufacturers (millers, 
vegetable oil producers, etc.) 

Mandatory policy to fortify all 
milled grain (or vegetable oil or 
salt) sold in the country 

Social marketing of good nutrition 
behaviors 

Physical education compulsory 
(and graded) in schools 

School nutrition policy in ever 
school 

Food labels in local language 

Social marketing of good 
behaviors 



Source: Author. 



Recommendations 

Unfortunately, there is no simple checklist for bringing a nutrition agenda to the 
forefront of policy concerns. The following four broad considerations should be 
kept in mind by policy advocates at all levels. 
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box 2 Windows of Opportunity for Nutrition Policy Change 

When the leadership of the Ministry of Health changed in Kenya, the 
director of the National AIDS Support and Control Program immediately 
approached the new leaders to renew a policy request that had been languish- 
ing for months — the requirement to have a nutritionist on staff in accredited 
HIV/AIDS comprehensive care centers. Within days, the permanent secre- 
tary issued a memo to this effect and called for a nutritional review of the 
national HIV/AIDS policy. Resources were mobilized, and an additional 50 
nutritionists were hired. 

Recurrent droughts in Malawi mobilized the political system to invest 
in household food and nutrition security. The new president had promised 
to aggressively address the issues of malnutrition and food insecurity. Upon 
his election, nutrition advocates proposed a coordinating mechanism for 
nutrition, under the Office of the President and Cabinet. A nutrition coor- 
dinating office was established and now coordinates and monitors nutrition 
activities in all sectors. 



Clearly and simply define the nutrition problem, then present policy solutions. 

a. Focus on the problems — for example, persistent high levels of stunting, 
seasonal high acute malnutrition, increasing micronutrient deficiencies, and 
increasing obesity. The most powerful arguments are images or descriptions 
of real cases showing the actual burden that malnutrition imposes on indi- 
viduals and their households. 

b. Suggest several solution options for the problem. Nutrition problems are usu- 
ally context specific, and solutions need to be identified based on their root 
causes (see Table 1). Many solutions only require new operational guidelines 
and standards, rather than full policy reforms. 

c. Think more broadly. In addition to food fortification, micronutrient supple- 
mentation, breastfeeding, and other direct approaches, we should frame 
indirect solutions that can provide the basis for sustainable reductions in 
childhood and maternal malnutrition. Such indirect solutions include 
increasing educational attainment for girls, preventing teenage pregnancy 
and increasing the spacing between births, improving general sanitation and 
hygiene, addressing gender issues (women's workload, control of household 
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resources), changing adverse dietary and health-seeking behaviors, and 
improving household incomes and general welfare. 

d. Be clear about the costs as well as the benefits of implementing nutrition 
interventions at scale. Think creatively about how to implement large-scale, 
simple solutions at low cost. 

2. Prepare to exploit windows of opportunity. 

Opportunities for policy change appear when senior decisionmakers become aware 
of nutrition problems and appreciate the need for action. Various events — includ- 
ing a disaster or other crisis, a sensational media report, a change in government or 
sectoral leadership, the political mood, or a political challenge by the opposition — 
may trigger attention to nutrition issues (see Box 2). 

Nutrition advocates need to be prepared at such opportune moments with tools 
to assist the policy change process. These tools may include information about nutri- 
tion problems and the social benefits of addressing them; a pre-packaged design of 
programs (with budgets); and well-informed policy champions and media activists 
who can reinforce and channel the interest of policymakers. 

3. Redefine focus of the nutrition community. 

The nutrition community should ally with key sectors and provide them with 
information and program support. The community must adopt more radical 
approaches to increasing demand for better nutrition and engaging with community 
and national politics — for example, by mobilizing public awareness of systems that 
perpetuate malnutrition (political, cultural, or market centered). Similarly, village 
health workers need community mobilization skills to promote grassroots demand 
for local nutrition services. 

The nutrition community will have to work increasingly with commercial 
food companies as useful partners in improving food quality. Excluding them from 
participating in nutrition policymaking processes, as has been the case, will result 
in less relevant and effective policies and programs. 

The nutrition community needs to help design policies that provide vulnerable 
groups with greater access to services and technologies that improve their nutrition. 
Appropriate nutrition technologies will likely reduce dietary and nutritional differ- 
ences between genders, economic groups, and rural and urban residents. 

4. Understand policymaking systems — and play politics. 

Malnutrition may reflect a range of nontechnical determinants, such as disparities 
in access to nutrition-related resources and services, marginalization, and cultural 
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dynamics that disempower nutritionally vulnerable groups. These are political 
issues that require political engagement by the nutrition community. 

Accordingly the nutrition community needs a clear understanding of the fac- 
tors that make politicians feel responsible for a particular social problem, as well as of 
the kinds of solutions they prefer, the language they use (and respond to), and their 
fears and concerns. Similarly, nutrition advocates must understand the mechanics 
of policy processes: how policies are made, the flow of information, and the kind 
of issues that are considered at various stages. Advocates need to know at what 
points in the year the policy process is likely to speed up or slow down, and why. 
They also need to know the movers and shakers personally and solicit their support. 

Finally, we must be aware that, whenever a major policy is enacted, some 
individual, political, or institutional interests will be adversely affected. Conflict 
is inevitable where there are competing interests in a resource-scarce context. We 
should not avoid conflict, however, as we promote efforts to better meet the needs 
of the nutritionally vulnerable and marginalized and ensure that they and their 
children will live healthier, happier, and longer lives. 



Chapter 19 

Advocacy to Reduce Malnutrition 

in Uganda: Some Lessons 

for Sub-Saharan Africa 

Brenda Shenute Namugumya 



There has been increasing recognition in Sub-Saharan Africa over the past 
decade of the significance of malnutrition as a brake on both human and 
economic development and a burden in the lives of many African households. 
Governments are taking measures to reduce the prevalence of malnutrition among 
their citizens, but the problem is serious: 57 million African children under five 
years of age suffer from chronic malnutrition, and 6 million of them are acutely 
malnourished (Black et al. 2008). More broadly, micronutrient deficiencies remain 
persistently high. 

To combat this problem, a supportive environment is being created. Several 
global initiatives to address young child and maternal malnutrition are now engag- 
ing with national governments in Africa. During the past two years, the African 
Union has fostered efforts and provided leadership for countries seeking to eliminate 
or reduce food and nutrition insecurity. 

However, there are still few effective actions at sufficient scale to address mal- 
nutrition. A 2009 report documented growing political commitment to address 
malnutrition in most affected countries but also observed that improving the 
operational capacity to address the problem at various levels remained a key chal- 
lenge — as evidenced by remarkably low national budget support for nutrition 
action (Engesveen et al. 2009). 

Drawing from the case of Uganda, this chapter develops a model showing how 
advocates for improved nutrition in the countries of Sub-Saharan Africa might 
engage with governments and communities and move from knowledge to com- 
mitment to action in order to sharply reduce the number of malnourished people. 



This chapter is based on the author's 2020 Conference Brief, Advocacy to Reduce Malnutrition 
in Uganda: Some Lessons for Sub-Saharan Africa (Washington, DC: International Food Policy 
Research Institute, 2011). 
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The focus here is on the use of advocacy to foster sustainable partnerships and 
implement nutrition strategies in Sub-Saharan Africa. 



Nutrition Institutions and Policies in Uganda 

Uganda, like most countries with a high burden of malnutrition, has seen limited 
progress in reducing the levels of maternal and child malnutrition over the past 
two decades. In a 2010 report, FANTA-2 explains that the most common forms 
of malnutrition in Uganda were chronic malnutrition and micronutrient deficien- 
cies — in particular, deficiencies in iron (prevalence of 73 percent among under- 
fives and 49 percent among women of reproductive age) and vitamin A (20 percent 
among under-fives). Although micronutrient deficiencies have a major impact on 
health, growth, and physical development, they rarely have visible symptoms; much 
of the malnutrition in Uganda is thus a hidden problem. Malnutrition is a key 
contributor to childhood mortality in Uganda, as an underlying cause of around 
150 childhood deaths every day. The long-term economic impact of this level of 
stunting — coupled with high levels of iron-deficiency anemia, iodine-deficiency 
disorders, and low birth weight — is estimated at US$310 million annually due to 
lost productivity, representing a 4.1 percent reduction in Uganda's gross domestic 
product (FANTA-2 2010). 

Improving nutrition outcomes forms a core component in the health sector 
strategies highlighted in the Uganda National Minimum Health Care Package of 
the Health Sector Strategic Plan II (Ministry of Health 2005). Implementation of 
preventative approaches such as integrated management of childhood illness, immu- 
nization, health education, and promotion emphasizes control of communicable 
diseases and school and environmental health. This is reinforced by the range of 
nutrition initiatives funded by foreign donors either independently or through the 
sectors of health and agriculture. However, the scale of implementation and budget 
allotted is inadequate for sustainably impacting national indicators. Steps have been 
taken to create a policy environment conducive to addressing Uganda's nutrition 
and food security challenges. A review of several key policy documents setting the 
development priorities and strategies of the Government of Uganda — including 
the master development framework, the National Development Plan — shows 
that nutrition is included as a development concern. As in many other developing 
countries, however, the implementation of these strategic documents tends to be 
poor. There are several reasons for this, both general and nutrition-specific. 

1. In Uganda there is no formal mechanism to coordinate nutrition activities among 
the various public and private entities that should be involved. Malnutrition is 
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seen as everyone's problem but no one's responsibility, resulting in a failure to 
take collective action. 

2. There is low awareness among the relevant stakeholders of the roles and respon- 
sibilities they should take in implementing nutrition policies. 

3. The general low awareness of the significance of malnutrition for Uganda's 
development has led to poor prioritization of nutrition issues and, in turn, low 
investment of financial and human resources for sustainable and broad-scale 
nutritional improvement. 

Despite these reasons, the level of political commitment to address malnutri- 
tion in Uganda has been improving over the past three years, and the change is in 
part attributable to aggressive advocacy campaigns. 

Building consensus among stakeholders around the nutrition issues in African 
countries is a key step to successful resource mobilization and to implementation of 
strategies and programs. Uganda's steady scaling-up of efforts to address malnutri- 
tion can serve as a model for this advocacy approach. 



Recent Nutrition Advocacy in Uganda 

The ministries — health, agriculture, education, gender, trade and industry, finance, 
and local government — that can play a role in reducing malnutrition in Uganda 
have not made the issue a high priority. There is no national nutrition plan and 
only limited human and financial capacity committed to implementation. Political 
leaders have little interest in or understanding of the need for nutrition activities. 
Indeed, until quite recently, implementation of initiatives to address malnutrition 
in Uganda has depended on donor-driven agendas. In 2008, however, leadership for 
nutrition was strengthened in both the health and agricultural sectors. Both sectors 
began campaigns to strengthen capacity at the central level to provide leadership 
for efforts to address malnutrition, and both sectors committed increased financial 
resources for nutrition activities. Several notable activities have resulted. 

1. The health sector convened a national nutrition stakeholder forum, with several 
objectives: (a) to provide an opportunity for information dissemination; (b) to 
initiate coordination between health and agriculture sector activities; and (c) 
to offer a mechanism for designing improved nutrition programming. Initially 
external development agencies and civil society organizations (some external 
while others are domestic but funded mostly by external donors) contributed 
most of the technical and financial support for the forum; currently leadership 
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and budget allocation is integrated in the health sector plan for institutionaliza- 
tion. The forum meets on a quarterly basis with more than 70 participants from 
public, private, and civil society, and development partner agencies. A central 
objective of the forum is to develop a strong nutrition policy framework across 
all of the relevant sectors in order to generate better and more effective program- 
ming to address malnutrition. Similar forums at the regional level have since 
been organized, for planning district-level nutrition and food security activities. 

2. In recent strategic planning exercises of both the health and agriculture sectors, 
their nutrition-focused mandates were reviewed and nutrition activities were 
incorporated into new sector development strategies. Various stakeholders were 
engaged in this consultative process, equally supported by both the health and 
agriculture sectors and external development agencies. 

3. During the drafting of the National Development Plan and at the invitation 
of the National Planning Authority, a multisectoral, interagency approach 
successfully incorporated strategies related to nutrition and food security 
into five sections: health, agriculture, education, gender, trade, and finance. 
Nutrition-related activities were included in the Plan's investment portfolio, 
which prioritizes activities to receive financial support from the government or 
its development partners. 

The aim of these advocacy efforts is to expand the set of public and private 
sector actors involved beyond the health and agriculture sectors. This enlarged set 
of stakeholders is expected to address a broader range of factors that contribute to 
malnutrition. Table 1 suggests benchmarks that could be applied to monitor the 
effectiveness of these nutrition advocacy efforts. 

As part of this effort, in early 2009 a nutrition advocacy technical working 
group was formed for Uganda. In addition to the health and agriculture sectors, the 
working group participants included representatives of the education, gender, and 
population sectors, public agencies responsible for statistics and standards, develop- 
ment partners, civil society organizations, the media, and academia. The working 
group studied all the available data on nutrition for Uganda, developing evidence 
to demonstrate the need for increased public investment in improved nutrition in 
Uganda. The working group then developed a nutrition advocacy presentation as 
well as four educational briefs on the impact of nutrition on agriculture, health, 
education, and economic development (UGAN 2010). 

Though the working group was spearheaded by the health sector, it relied heav- 
ily on financial support from external development partners and civil society orga- 
nizations (all reliant on external funding) for all activities undertaken. Resources 
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ta b l e 1 Benchmarks for monitoring nutrition advocacy 



Short term 



Medium term 



Long term 



Create evidence base 
for decisionmaking 



Increase demand 



Change in stunting 
(points per year) 



Better diets (calories, 
proteins, fats) 



More professional 
dialogues on addressing 
malnutrition at various 
forums 

More operational 
research addressing 
how barriers to nutrition 
programming can be 
overcome 

Contextual and 
evidence-based media 
coverage on nutrition 
issues 

Formation of 
multisectoral working 
groups to draft action 
plans 

Participatory, 
multisectoral, and 
budgeted strategic plans 

Advocacy tools 
developed specific to 
nutrition— for example, 
the Uganda nutrition 
advocacy package 



Critical mass 
of high-level 
nutrition advocacy 
champions- 
politicians, country 
directors, cultural and 
religious leaders 

Increase in forums 
on need to address 
malnutrition at all 
levels 

Nutrition included in 
central and district 
annual development 
plans 

Increase in contextual 
evidence-based media 
coverage on nutrition 
issues 

Increase in 

multisectoral demand- 
driven professional 
capacity-building 
forums 

Resource reallocation 
at all levels to support 
nutrition 

Review and update 
institutional curriculum 
to include nutrition 



Institutional 
restructuring to 
integrate nutrition in 
other sectors at all 
levels 

Establishment 
of institution for 
multisectoral 
coordination of 
nutrition interventions 

Review and 
development of 
cross-cutting policies 
and guidelines with 
nutrition content 

Community 

empowerment to foster 
demand for nutrition 
programs 

Specific resource 
allocation— both 
human and financial — 
for nutrition at all levels 

High-level policy 
champions regularly 
speak about nutrition 

Scale up nutrition 
interventions to 
achieve national 
coverage 



Increased budget 
allocations specifically 
for nutrition at all levels 

Accountability 
forums for nutrition 
expenditures with 
high-level participation 

Strong national 
coordination, 
monitoring, and 
evaluation for nutrition 
resources 

Strong decentralized 
response capacity 
in place to address 
malnutrition 



Source: Author. 



for supporting advocacy activities were planned under the five-year Maternal 
Infant and Young Child Nutrition Plan and operational strategy. However, put- 
ting this goodwill into action remains a challenge. The meager budget allotted to 
the sector's nutrition unit is inadequate to support the advocacy activities. Being a 
multisectoral group, power struggles among sectors and inadequate ownership of 
developed materials tainted the working group. This is partly attributable to the 
failure of the health sector to raise funds for the working group. 
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Champions for Nutrition Advocacy 

Nutrition advocacy champions, with both political and technical backgrounds, are 
needed at all levels to create effective political demand for better nutrition. This 
was a primary goal in engaging the Uganda Action for Nutrition Society and the 
Uganda Dietetic Association. Both associations have multisectoral membership, 
including high-profile professional participants like the first lady of Uganda and 
the vice president. 

More significantly, high-level individual champions have raised the profile of 
nutrition in various policy forums. Such champions are able to deliver advocacy 
messages on the impact of malnutrition on Ugandan development in an easy and 
innovative manner that is understood by nonprofessionals. They have been suc- 
cessful both in influencing nutrition-related decisionmaking and, importantly, in 
breaking the silence in the political arena on nutrition issues. 

Media engagement forms part of the advocacy campaign. The working group 
conducted a gap analysis to learn why reporting on nutrition is given low priority 
in Uganda; it developed a partnership with the Uganda Health Communication 
Alliance (an association of health journalists) to facilitate reporting on nutri- 
tion stakeholder discussions and to enable journalists to visit programs imple- 
menting nutrition interventions. Media representatives have also participated in 
various advocacy forums on nutrition, including activities associated with World 
Breastfeeding Week and workshops on the links between agriculture and nutrition. 

The working group also drafted a statement to obtain public commitment 
to nutrition from the major candidates for Uganda's 2011 presidential election. 
These pledges are currently being collected, and the group will ensure that local 
media give significant coverage to these signed pledges. A rise has been noted in 
the number of stories on nutrition and food security topics in the print media and 
on local television. By engaging actively with journalists, nutrition advocacy efforts 
in Uganda are reaching large audiences at a relatively low cost. 



Lessons Learned 

Box 1 lists some of the recent successes with advocacy for increased public invest- 
ment in nutrition in Uganda. More broadly, the agenda for action for improved 
nutrition has been advanced in Uganda through a range of engagements and 
interventions, including 

• recognizing opportunities for advocacy and education in the policy landscape 
(for example during high-level public events and the election cycle, when the 
policy direction changes and creates a need for new information and strategies); 
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box 1 Recent Opportunities for Nutrition Advocacy in Uganda 

• In August 2009, a workshop sponsored by the Uganda Academy of 
Sciences reached agreement on the need for increased investment in nutri- 
tion, sustainable implementation of community-based nutrition initiatives, 
and harmonized coordination of nutrition activities, particularly involving 
the agricultural sector. 

• The first opportunity to use new educational materials and to exploit new 
media relationships arose during the July 2010 African Union Summit 
in Kampala. At a side event on food and nutrition, presentations on the 
importance of nutrition for socioeconomic development in Uganda were 
made and official assurances were obtained to speed up the endorsement 
of the pending Uganda Food and Nutrition Bill. 

• Finally, at the UN Summit on the Millennium Development Goals held 
in September 2010, the representative of the Government of Uganda 
committed to reduce malnutrition in the country substantially and sus- 
tainably, under the global Scaling-Up Nutrition Initiative. This provided 
an opportunity for multisectoral interagency collaboration to design a 
Uganda National Nutrition Action Plan, focusing on young children and 
their mothers. Following consultations with implementers, the plan will 
be submitted to the Government of Uganda's cabinet for official adoption. 



• drafting speeches for senior government officials that incorporate nutri- 
tion messages; 

• responding to requests for presentations and documentation on improving nutri- 
tion by providing materials that demonstrate its importance to Uganda's human, 
social, and economic development; and 

• proactively engaging with Uganda's media to ensure that messages on improved 
nutrition reach the target audiences, including policymakers. 

Identifying and exploiting opportunities requires adequate financial resources. 
It was a lack of resources, in fact, that hampered the working group's efforts to 
promote malnutrition reduction. There were notable missed opportunities related 
to Global Handwashing Day, World Food Day, and World AIDS Day, as well as 



170 BRENDASHENUTENAMUGUMYA 



the Uganda Health Partners' review meetings and the political parties' planning 
workshops prior to the countrywide election. 

Nevertheless, there is a lot of goodwill to reduce malnutrition in Uganda and 
Sub-Saharan Africa. Governments and their development partners have designed 
numerous broad programs to assist Africa's development, including improving the 
nutritional well-being of its citizens. However, there often is little direction for con- 
verting this goodwill into action. Thus a coordinated system for scaling up proven 
nutrition-improvement practices in and across each country is vital. A necessary 
component of such a system is careful engagement with and investment in advocacy 
at all levels to create demand for improved nutrition and build sustainable private 
and public partnerships for nutrition action. 

Malnutrition is a result of failures by many different sectors in a country; 
combating it requires professionalism as well as a passion for attaining significant 
sustainable results. Change is needed in order for Uganda and other countries in 
Sub-Saharan Africa to reduce child and maternal malnutrition to levels where 
stunted children are a rarity in African communities. Advocacy is an essential tool 
to foster sustainable partnerships across agencies and, ultimately, to improve the 
performance of the sectors concerned. 

The achievements realized in Uganda in recent years point to four key factors 
for successful nutrition advocacy. 

1. Strategic networking is essential to create strong linkages and foster effective, 
coordinated action by the relevant agencies. Funding is required for materials 
and activities to sustain the network and make it effective. 

2. Nutrition champions are needed at all levels and multiple sectors to promote 
nutrition agendas and actions. These champions should be located strategically, 
as indicated by an analysis of the current nutrition situation, its determinants, 
and its impact on health and development. 

3. Stakeholder consensus is vital for successful advocacy. Ensuring that partners 
understand and agree with the nutrition improvement agenda is an essential 
first step in providing an environment conducive to resource mobilization 
and implementation. 

4. All available nutrition advocacy opportunities must be seized. Malnutrition in 
Sub-Saharan Africa generally affects populations that do not vote, so the politi- 
cal process is unlikely to generate public investments to meet their nutritional 
needs. Advocates need to identify and utilize opportunities provided by national 
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events and high-profile meetings in order to gain policymakers' support for tak- 
ing action to address malnutrition. 
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Chapter 20 

Exploring the Agriculture-Nutrition 

Disconnect in India 

Stuart Gillespie and Suneetha Kadiyala 



India is home to one-third of the world's undernourished children, with rates of 
child undernutrition remaining stubbornly high for decades. Undernutrition 
is widespread among adults, too; one-third of all Indian men and women are 
affected. At the same time, India is the second-fastest-growing economy in the 
world. Its economic growth, however, has been far less "pro-poor" than growth in 
other Asian countries such as China, Thailand, and Vietnam, where major strides 
to reduce child undernutrition have been made during similar periods of economic 
growth. Why has such progress somehow eluded India? What lies beneath the 
apparent paradox of simultaneous nutritional stagnation and sustained economic 
growth in India? 



The Indian Enigma 

Globally and historically, economic growth has played a critical role in addressing 
undernutrition; the rate of decline in child underweight prevalence tends on average 
to be around half the rate of growth of per capita gross domestic product (GDP) 
(Haddad et al. 2003). If this rough benchmark is applied to India, which grew at 
4.2 percent per year from 1990 to 2005, the underweight prevalence would have 
been expected to decline by 2.1 percent a year, or by about 27 percent overall dur- 
ing this period. But the actual decline in these 15 years was only about 10 percent, 
according to National Family Health Survey (NFHS) data. 

There are undoubtedly many parts to this puzzle. It is now widely recognized 
that nutrition outcomes are determined by a complex interaction among precondi- 
tions, including individual dietary intake and health status, household food secu- 
rity, caring capacity and practice, access to adequate health services, and a healthy 
environment — all of which are reinforced by deeper social, economic, and political 
processes that drive and enable them. 



This chapter is based on the authors' 2020 Conference Brief, Exploring the Agriculture— Nutrition 
Disconnect in India (Washington, DC: International Food Policy Research Institute, 2011). 
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But one part of the puzzle surely relates to the role of the agriculture sector. 
Although declining in its share of India's overall GDP (at 16 percent in 2007), 
agriculture and allied sectors employ 52 percent of the total workforce in India, and 
the sector continues to play a major role in the overall socioeconomic development 
of the country. Through agriculture policy (including price policy), agriculture 
technology (including irrigation and research and development), and food market- 
ing systems (including the creation of value chains), the agriculture sector has the 
potential to influence poverty reduction and the conditions under which people 
are employed (including time-use patterns, child labor, and exposure to hazards). 
It also has the potential to improve the availability of and access to diverse foods 
and, thereby, food consumption patterns. 

Agriculture research and technology development in India have dramatically 
increased food production and aggregate food availability — rendering large-scale 
famine a rarity — yet the crisis of chronic undernutrition persists. This chapter 
examines this phenomenon by summarizing key nutrition outcome trends and 
patterns in agricultural growth and development in the country; presenting a 
conceptual framework for pathways between agriculture and nutrition; and using 
an empirical literature review to highlight the evidence for these linkages in India 
during the past two decades. 



Trends in Nutrition Outcomes 

The three rounds of the National Family Health Survey (undertaken in 1992-1993, 
1998-1999, and 2005-2006) show that the prevalence of stunting (low height for 
age) among children under three years old dropped 8.1 percentage points in the 13 
years between the first and third round of surveys, while underweight (low weight 
for age) prevalence declined by 7.1 percentage points. The proportion of wasting (low 
weight for height) in children declined only marginally over the same period — in 
fact, it actually rose significantly between NFHS-2 and NFHS-3. 

Among adults, both undernutrition and anemia prevalence rates increased 
among women between NFHS-2 and NFHS-3, and more than one-third of mar- 
ried women and men in India were too thin, according to the body mass index 
(BMI) indicator. More than half of women and about one-quarter of men suffer 
from anemia. 

To meet the first Millennium Development Goal, India needs to achieve an 
average decline of about 1 percentage point per year in the prevalence of child 
underweight between 2000 and 2015. Although there are substantial interstate 
variations in nutrition outcome trends, according to NFHS data the actual national 
rate of decline in underweight children in the most recent survey period has been 
around 0.5 percentage points per year — only half of what is required. 
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In addition to stagnation in undernutrition rates, India is facing a rising tide 
of obesity and related metabolic disorders. This double burden raises important 
challenges with regard to fine-tuning agricultural policies to deal simultaneously 
with issues of deficit, excess, and dietary imbalance. 



Trends in Agricultural Development 

Large-scale government investments in agriculture in the 1960s sparked India's 
Green Revolution. These investments resulted in improved seeds (primarily wheat 
and rice), subsidized inputs, infrastructure developments, increased research and 
extension, and new marketing policies, accompanied by relatively favorable agri- 
cultural price regimes and well-coordinated government leadership. Irrigated area 
doubled, fertilizer use increased sixfold, and cereal production nearly doubled. 
National food stocks grew, large-scale famine was all but eliminated, and rural 
poverty fell from 64 percent in 1967 to 50 percent in 1977, and then to 34 percent 
by 1986. 

Since the economic reforms of the 1990s, India has seen unprecedented 
economic growth rates, although agriculture and allied sectors have grown much 
more slowly than the manufacturing and service sectors. While a falling share 
of agriculture in the GDP is not uncommon in a rapidly growing economy, the 
agriculture sector shows several disturbing trends (Bhalla and Singh 2009). The 
average rate of growth of agricultural yield per year has been falling steadily (at 
4A percent between 1980 and 1990, 2.8 percent between 1991 and 1998, and 
0.6 percent between 1999 and 2009). Although India ranks second worldwide in 
farm output, per capita daily foodgrain availability in 2006 was the same as dur- 
ing the drought years of the 1970s. (Concomitantly, there were rising net exports 
and additions to government buffer stocks.) The annual growth rate of public 
investment in agriculture declined from 4 percent in the 1980s to 1.9 percent in 
the 1990s. The parallel slowing of the poverty-reduction rate, epidemic of farmer 
suicides (indicative of deep agrarian distress), and virtual stagnation in nutrition 
outcomes nationwide highlight deep-rooted systemic problems. 



Pathways between Agriculture and Nutrition 

The pioneering UNICEF conceptual framework for nutrition has proved extremely 
useful in showing the relevance of the "food, health, and care" triad of preconditions 
that underpin nutritional well-being. The framework's simplicity aids communica- 
tion between multiple stakeholders, but it is not necessarily optimal for highlighting 
specific pathways and generating testable hypotheses. Figure 1 shows a framework, 
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developed and modified through an extensive consultative process with multiple 
stakeholders, that details the seven key pathways between agriculture and nutrition. 

First, agriculture as a source of food: This is the most direct pathway by which 
household agricultural production translates into consumption (via crops cultivated 
by the household). Second, agriculture as a source of income: Agriculture can gener- 
ate income either through wages earned by agricultural workers or through the 
marketed sales of food produced. For the latter, production decisions are based on 
tradability and the price that produce can command as a commodity, more than 
on its desirability for the household's own use. Third, the link between agricultural 
policy and food prices: A range of supply-and-demand factors affect the prices of 
various marketed food and nonfood crops, which, in turn, affect the incomes of 
net sellers and the ability to ensure household food security (including diet quality) 
of net buyers. Fourth, income derived from agriculture and how it is actually spent: 
Especially important is the degree to which nonfood expenditures are allocated to 
nutrition-relevant activities (for example, expenditures for health, education, and 
social welfare). 

Pathways five through seven relate to the increasing feminization of the labor 
force and the implications this may have on (1) women's socioeconomic status, their 
control of resources, and their ability to influence household decisionmaking and 
intrahousehold allocations of food, health, and care; (2) their ability to manage the 
care, feeding, and health of young children; and (3) their own nutritional status, 
when their work-related energy expenditure exceeds their intakes, their dietary 
diversity is compromised, or their agricultural practices are hazardous to their health 
(which, in turn, may impact their nutritional status). 

All these pathways are significantly modified by a range of factors, including 
the nature of the agricultural system and whether agricultural growth is driven 
largely by staples or nonstaples, by cereals or animal production. Other key modi- 
fiers include different types of inequities (gender, socioeconomic, caste, religious, 
rural/urban, geographical, and so forth), taste and preference, and other nutrition- 
relevant policies and programs. 



Agriculture-Nutrition Linkages in India: What Is Known? 

Despite agriculture's potential to affect nutrition in several ways, current knowl- 
edge about linkages between the two is extraordinarily weak. Studies that analyze 
malnutrition typically progress along three lines of inquiry: (1) consumption of 
calories, (2) micro- and macronutrient intakes, and (3) anthropometric measures. 
Studies on agriculture have tended to focus on agricultural productivity, incomes, 
and price trends. The paucity of unit-level data that combine information on both 
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nutrition and agriculture is itself a form of "empirical disconnect" between agri- 
culture and malnutrition. 

Descriptive analyses relating agriculture growth to anthropometric outcomes 
of children and women show regional differences and variations by the nutrition 
indicator measured. For example, between 1992 and 2005, Andhra Pradesh, 
Maharashtra, Himachal Pradesh, Tamil Nadu, Kerala, Bihar, and Assam experi- 
enced fairly rapid agricultural growth and significant improvement in at least one 
anthropometric indicator, but improvements were uneven: Andhra Pradesh made 
no improvement in child stunting, Kerala made no improvement in underweight 
prevalence in children, and Assam and Bihar experienced a sharp increase in the 
prevalence of low BMI in women. Madhya Pradesh and Gujarat saw fairly strong 
agricultural growth and very poor anthropometric outcomes. In any such analysis, 
it will be important to investigate differences across entire population distributions 
for different indexes (stunting, wasting, underweight, and overweight) and for dif- 
ferent people (women and children, especially). 

In search of explanations for such variance, a systematic search of 15 databases 
was conducted. This yielded 4,545 citations, which were then screened for their 
relevance to the pathways described above. Only 71 of these articles — of varying 
scale, scope, methodology, and rigor — addressed the pathways, and most did so 
only partially. 

The literature of the past two decades confirms the importance of engaging in 
agriculture as a source of food for producer households. But given the fluctuations 
in the agriculture sector (due, for example, to market volatility and seasonality), 
diversifying food sources seems to be important. Diversification of foods grown by 
a household can itself improve dietary diversity and nutrition outcomes. However, 
without further investments in public health and nutrition education, producing 
foods with high nutritional value does not necessarily lead to their increased intake 
by producer households, and any negative shocks tend to exacerbate the existing 
intrahousehold allocation bias against women. 

While it is not clear if source of household income matters, income does influ- 
ence food consumption patterns in India. Trends in food consumption during the 
past two decades show positive but declining income elasticities for calories and 
protein, but much higher income elasticities for fats. At the household level, the 
overall pattern is one of stable rice and wheat consumption for the poor, sharp 
declines in coarse cereal consumption, ongoing declines in pulse consumption, 
and rising consumption of fat. In contrast, the one nutritionally beneficial trend 
is the slow rise in consumption of high-value micronutrient-rich items. Persistent 
poverty and undernutrition among landless agricultural laborers are continuing 
causes of concern. 
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Demand for nutrients is susceptible to price changes, especially in rural areas 
where incomes have been stagnant. Most rural households are both producers and 
consumers, and the net impact of price changes on consumption is still unclear. 
The current evidence suggests that food prices induce changes in food-consumption 
patterns through both direct and cross-price effects. In the case of changes in con- 
sumption patterns of rice, wheat, coarse cereals, and pulses, which are relatively 
close substitutes, policies have played a critical role in driving relative price changes. 
For example, lack of investment in pulses and the policy bias toward wheat and 
rice (reflected in the large allocation of research-and-development funds, fertilizer 
and water subsidies, and the inclusion of rice and wheat in the country's Public 
Distribution System) led to the marginalization of pulse production in India. 

A few studies have found that India's Public Distribution System have reduced 
households' vulnerability to poverty. But in light of falling calorie consumption 
amid excess national grain stocks, there is growing concern over inefficiency in the 
system. Critics argue that the problem is distributional and that the Government of 
India has (incorrectly) responded to the lack of purchasing power among the poor 
by favoring overproduction of a few staples. The literature suggests that consequent 
deflationary policies then hit producers as prices are pushed down and as incomes 
from agricultural wages fall, contributing to high undernutrition rates. 

Evidence about the ways engagement in agriculture influences nutrition- 
augmenting actions (healthcare, sanitation, and so forth) is scant and suggests that 
households adjust expenditures on food, nonfood, and health items proportionally 
when faced with livelihood shocks and stresses. 

In 2004-05, about two-thirds of the female labor force in India was employed 
in the agriculture sector; in rural areas, this proportion was 83 percent. India is 
witnessing a feminization of the agricultural workforce as men are more rapidly 
shifting into nonfarm sectors. Yet women's role in agriculture continues to be under- 
valued. Evidence to date suggests a very heavy work burden for women engaging 
in agricultural activities. Women are more likely to have chronic energy deficiency, 
which has implications for intergenerational transmission of undernutrition. The 
low socioeconomic status of women in India affects intrahousehold allocation of 
resources required for improving nutrition outcomes. It has been noted for several 
decades that developments in agriculture, such as its increasing commercialization, 
should be gender-sensitive and at the minimum not adversely affect the capacity 
of women to care for themselves and their children. Experiences in India and else- 
where show that the impact on the welfare of women and their children from an 
increasingly feminized agricultural labor force is determined by the extent to which 
women's socioeconomic status and decisionmaking power changes. 
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Policy and Program Implications 

A detailed analysis of policy and program responses lies beyond the scope of this 
chapter, but some pointers are provided here, drawing on the work of the TANDI 
initiative (see Box 1). First, agricultural growth in India needs to be far more inclu- 
sive, if it is to benefit nutrition. Productivity in rainfed and resource-poor areas 
should be prioritized, and a particular focus should be applied to the farm and 
nonfarm rural livelihood base of small and marginal farmers. Second, diet quality 
and nutrition need to be recognized as key outcomes of agricultural development, 
with policy reforms geared to supporting credit, technology, water, and marketing 
for development of biofortified crops, pulses, fruits, vegetables, livestock, dairy, and 
fisheries. Third, and crucially, agriculture needs to become far more "gender pro- 
active." Women's land and property rights need to be protected, and the prevailing 
gender bias in institutions and support systems need to be corrected. Platforms for 
empowering women to access agriculture-, health-, and nutrition-related resources 
need to be promoted, along with the provision of quality childcare facilities at 
work sites. 

Finally, it is worth highlighting the pivotal need to identify and operationalize 
mechanisms and incentives for forging links among the agriculture, health, and 
social welfare sectors to address India's nutrition crisis. To tackle such a fundamen- 
tally multisectoral issue as undernutrition, systems of governance and convergence 
need to be better aligned across the sectors. 



box 1 Tackling the Agriculture-Nutrition Disconnect in India: The 
TANDI Initiative 

Agricultural initiatives alone cannot solve the nutrition crisis in India but 
they can play a much bigger role toward that end than they have done thus 
far. This basic belief gave rise in January 2010 to the TANDI initiative, 
facilitated by the International Food Policy Research Institute (IFPRI) with 
funding from the Bill & Melinda Gates Foundation. The goal of TANDI 
is to better understand and address the failure of economic and agricultural 
growth to make significant inroads into reducing malnutrition in India. The 
initiative is promoting the establishment of a multistakeholder platform, 
which brings together economists, nutritionists, and other stakeholders to 
address key knowledge gaps and drive a change in India's nutrition policy 
and program processes. 



EXPLORING THE AGRICULTURE-NUTRITION DISCONNECT IN INDIA 181 



Conclusion 

While a substantial body of literature focusing on Indian agricultural development 
exists, there is an extraordinarily thin evidence base for the links between major 
agriculture-related institutional, technological, and policy shifts in the past two 
decades and the nutritional status of women and children. It is urgent that this gap 
be addressed so that the nature of agriculture-nutrition links or disconnects, and 
their variations across socioeconomic groups and regions, can be clarified. Building 
nationally representative panel datasets that enable this inquiry in the short and long 
runs is crucial. Without progress in joining empirical and information disconnects, 
policy gaps will remain. A commitment to evaluating the impact of agriculture on 
nutrition outcomes and understanding its pathways is critical if India is to realize 
the agriculture sector's potential to reduce undernutrition. TANDI's work to build 
a multistakeholder and cross-disciplinary agriculture-nutrition platform — and to 
identify key policy options and responses — is a major step in this direction. 
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Chapter 21 

Bridging the Gap between the 
Agriculture and Health Sectors 

Joachim von Braun, Marie T. Ruel, and Stuart Gillespie 



As a unified set of global poverty reduction goals, the Millennium Development 
Goals (MDGs) in principle provide an opportunity for overcoming sectoral 
divides and forging effective links between agriculture and health. Both 
agriculture and health are important for most of the MDGs, and positive synergies 
could link agricultural and health policy, programming, and research in ways that 
would benefit both sectors and advance the MDGs as a whole. But these links have 
not materialized in satisfactory ways. 

This chapter argues that while the MDG concept is clear on goals, it has never 
been clear on how to link goals to policies and on how to promote synergies between 
goals. A framework for linking agriculture and health in ways that alleviate pov- 
erty and hunger is missing, as is a set of policies to effectively exploit the synergies 
between agriculture and health. Such a framework requires an additional emphasis 
on context, governance, and policy tools. 



Limitations of the MDGs in Fostering Action across Sectors 

The MDGs have guided the planning and implementation of different develop- 
ment efforts. But their usefulness is limited unless they are combined with a policy 
framework, strategy, and implementation plan. Although they offer a shared vision 
of what is needed, they provide no common articulation of how to get there — and 
especially how to address the goals as a whole rather than through separated actions. 
The following limitations center on MDG1, on hunger and poverty, but they are 
also relevant for most other MDGs: 

1. MDG discourse has been relatively silent about effective policies for achieving 
the goals. Economic theory emphasizes that achieving goals depends on the use 
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of at least as many different policy instruments as there are goals. Moreover, pur- 
suing each goal independently may result in an inefficient portfolio of policies. 

2. The monitoring process is poorly defined and lacks transparency — a situation 
that raises questions about the measurement of progress. It is unclear whether 
the process is carried out independently and discrepancies in results raise doubts 
about the reliability of the estimation methods and findings. 

3. Monitoring also focuses on average change, which hides important information 
on changes in inequality and poverty gaps. The fact that the issue of inequity 
is not appropriately addressed in achieving and monitoring the goals also raises 
an ethical issue. In Sub-Saharan Africa and Latin America, the proportion of 
ultra-poor — those who live on less than $0.50 a day — has increased in recent 
decades, and it is perfectly conceivable that progress may be made toward MDG1 
while ultra-poverty and hunger continue to rise. 

4. For many countries, the MDGs are unrealistic and unachievable. Cost assess- 
ments of aid needed to achieve several of the MDGs suggest that they cannot be 
achieved in the context of past financial assistance and likely levels of assistance 
in the coming years. It is also important to note that while the MDGs were for- 
mally established in 2000, progress in achieving some of the goals is measured 
using indicators calculated from the year 1990. Reducing poverty by one-half 
from 1990 to 2015 depends on growth over the full 25 years. Nearly half of 
that growth would need to have occurred in the decade before the signing of 
the Millennium Declaration; countries with little to no growth in that period 
are unlikely to achieve it in the 15 years from 2000 to 2015. 

5. Finally, partners and countries are not accountable for meeting the needs of the 
poorest and hungry and for improving the delivery of public services in order 
to achieve MDG1. Accountability also tends to be defined by individual goals, 
not the whole set of MDGs. Different groups of stakeholders and development 
agencies tend to invest in one or two goals while largely ignoring the rest. 



Bringing the Agriculture and Health Sectors Together 

Intersectoral cooperation is a mechanism for generating solutions to complex 
problems, not an end in itself. But promoting cooperation in research and policy 
between two different sectors is challenging — sectoral barriers provide disincentives 
to collaboration, and analyses and communications across disciplines can be dif- 
ficult. Cooperation requires an enabling policy environment, effective institutional 
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arrangements, and the capacity of individuals to engage in an intersectoral dialogue. 
It relies on evidence generated by multidisciplinary research from credible sources. 
Challenges in achieving intersectoral collaboration include 

• the prevailing sectoral orientation of funding, budget control, planning, monitor- 
ing, and accountability; 

• ignorance of intersectoral issues, with no one sector willing to take responsibility 
or advocate effectively for results; 

• differences in paradigms, worldviews, mindsets, and professional language; 

• competition among priorities, incentives, and decisionmaking processes; 

• capacity constraints, including lack of knowledge about and training in multi- 
sectoral work, and rapid turnover of staff (technical, managerial, and political) 
that impedes the formation of the relationships and partnerships necessary to 
bridge institutional divides across sectors; and 

• the tendency for students at universities and other institutions to be funneled into 
their respective disciplines without much exposure to peers, faculty, and profes- 
sionals in other departments who share similar research interests but have a dif- 
ferent professional language or view a common issue from a different perspective. 

These challenges — and ways of confronting them — are researchable issues 
in themselves. Ultimately, there is a need to better understand how to promote 
a shared understanding that translates into integrated programs and policies for 
greater impact. A well-structured framework for implementing the MDGs could 
provide an excellent tool for integrating sectors in practice, and the effectiveness of 
the framework in fostering cross-sectoral collaboration and in accelerating progress 
in achieving the MDGs could be formally tested by research. 

Despite the challenges, successful collaboration between sectors has occurred 
in some areas (see Box 1). It must be noted that effective intersectoral collabora- 
tion is complex and requires attention to the following lengthy list of actions 
and considerations: 

• Facilitating early and inclusive engagement with relevant partners 

• Ensuring an appropriate balance (in terms of numbers and skills) between agri- 
culture and health stakeholders 



186 JOACHIM VON BRAUN, MARIE T. RUEL, AND STUART GILLESPIE 



• Recognizing the different cultures, incentives, and career structures of health 
and agriculture professionals 

• Cultivating cross-sectoral consensus on common problems and on the mutual 
benefits of addressing them through joint work 

• Developing innovative systems of communication between disciplines (based, 
for example, on agreed-upon shared values and principles, rules of engagement, 
and platforms for communication) 

• Developing models and tools for assessing and analyzing joint problems (this 
work could identify appropriate indicators for monitoring and evaluation that 
could be linked to joint accountability for results and help highlight complete 
pathways from research outputs to development impacts) 

• Strengthening capacity and incentives for development professionals to think and 
act intersectorally, whether in research, programming, policymaking, or funding 
of new initiatives — this might include joint training of "agri-health" professionals 

• Synthesizing and promptly disseminating intersectoral research findings and 
experiences 

How can national policy frameworks be oriented to promote synergies between 
agriculture and health? The following approaches — partially drawn from Bos 
(2006) and Bryce et al. (2008) — are promising. 

• Develop a joint metric for research and policy in agriculture and health. Setting 
priorities for research and policy in agriculture and health requires a unified 
framework to avoid "ad hoc-ism." Two complementary approaches need to be 
merged: one approach that focuses on lives saved and livelihoods improved (as 
measured by mortality, morbidity, and disability-adjusted life years saved, for 
example), and another approach that focuses on economic productivity, growth, 
and returns to investment (as measured by human productivity and lifetime earn- 
ings, for example). In view of the different positions of health and agriculture in 
society and the economy, an integrated framework approach that includes both 
of these concepts would help generate an informed policy discourse on priority 
setting. Developing such a joint metric is essential for results-oriented action in 
both sectors. 
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box 1 Examples of Successful Agriculture and Health Collaboration 

Homestead food production. The linkages between agriculture and nutrition 
are particularly strong and direct for farmers and agricultural laborers. The 
work of Helen Keller International (HKI) on homestead food production in 
four Asian countries offers an example of agriculture's positive contributions 
to good nutrition. The HKI program aimed to improve the nutritional status 
of vulnerable members of low-income households in Bangladesh, Cambodia, 
Nepal, and the Philippines by promoting small-scale production and con- 
sumption of micronutrient-rich crops and small animals. As a result of the 
program, households are producing and consuming more micronutrient-rich 
foods; they are earning increased incomes from the sale of high-value products; 
and mothers, infants, and children have better micronutrient intakes (HKI/ 
Asia-Pacific 2001). 

Biofortification. Biofortification — the process of breeding food crops 
that are rich in essential micronutrients — is another agricultural strategy with 
proven benefits for health and nutrition. Orange-fleshed sweet potato (rich in 
vitamin A), for example, represents a successful agriculture and health partner- 
ship that has had well-documented impacts on vitamin A intake and status of 
young children in Mozambique (Low et al. 2007 and Hotz et al. 2011). 

Irrigation and malaria control. Irrigation brings higher agricultural 
yields and incomes but can heighten the risk of malaria transmission, thus 
decreasing agricultural productivity. Successful partnerships between agricul- 
ture and health have allowed implementation of preventive measures to control 
malaria while modifying or manipulating agricultural water systems. Options 
include location-specific drainage techniques, intermittent wetting and drying 
of rice fields, alternation of rice with a dryland crop, and use of livestock as 
"bait" for mosquitoes (Mutero et al. 2005). 

Agriculture and HIV/AIDS response. The majority of people affected by 
HIV and AIDS depend on agriculture, and their livelihoods are undermined 
by the disease in many countries. There is tremendous scope for agricultural 
policy to become more HIV-responsive and further both health and agricul- 
tural goals. For example, to overcome the lack of land and labor often facing 
AIDS-affected households, the Livelihoods Recovery through Agriculture 
Programme, implemented in Lesotho in 2002 by CARE and the Ministry 
of Agriculture, promotes production of crops with high nutritional content 
on small plots of land close to the home. Fifty-three percent of participants 
reported that they had stabilized or increased their food production (Abbot 
et al. 2005). 
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Create incentives for results-oriented intersectoral collaboration. Governments can 
create incentives for results-oriented intersectoral collaboration that benefits the 
national good over and above strict sectoral division. These incentives would have 
to emanate from the highest policymaking level, such as the prime minister's 
office, and have the support of the ministry of finance (which would allocate 
financial resources for proposed intersectoral actions). 

Apply incentives and build capacity at the local level. Incentives — financial or 
otherwise — would need to apply at the local levels where implementation occurs. 
Because key decisions about priorities and resource allocation are often made 
at subnational levels, local as well as national capacity to develop contextually 
appropriate interventions will need to be strengthened. 

Implement multisectoral policy reviews. Multisectoral policy reviews could be 
undertaken to harmonize existing policies, identify opportunities for reciprocal 
action to address each other's concerns, and formulate new policies that support 
the concept of intersectoral collaboration. For example, countries with increasing 
water scarcity could formulate policies for water's optimal use in agriculture and 
simultaneously ensure that this resource is used in ways that protect the health of 
agricultural producers, their families, and the consumers of products cultivated 
with wastewater (Bos 2006). Such reviews could also identify perverse policies — 
that is, sectoral policies that contradict and counteract each other. An HIV lens, 
for instance, could be applied to agricultural policies to ensure that they do not 
inadvertently provide the conditions for more rapid spread of HIV infection or 
reduce households' options for responding to the impacts of AIDS (for example, 
agricultural diversification is associated with resilience and a strengthened ability 
to respond to AIDS) (Gillespie and Kadiyala 2005). 

Carry out health impact assessments. Health impact assessments should be under- 
taken (along with environmental impact assessments) to ensure that the health 
impacts of any new agricultural development project or new agricultural policy 
are considered in a timely fashion and that a public health management plan 
incorporates intersectoral action. This approach also requires bilateral and 
multilateral development agencies to review their decisionmaking criteria for 
projects ahead of time and adopt policies that ensure that health safeguards 
are incorporated. 
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Conclusion 

The current approach toward achieving the MDGs needs an overhaul, and plan- 
ning beyond the MDGs offers opportunities for more comprehensive approaches 
to improving human well-being. To realize this potential, it is important to stop 
singling out individual MDGs and instead to start recognizing the linkages among 
them and their functional relationships and interdependence. Strategic use and 
strengthening of the linkages between agriculture and health offer particularly 
strong opportunities for achieving poverty reduction and health goals in many 
low-income countries. Exploiting these opportunities requires a new initiative 
for evidence-based and knowledge-intensive action across the agriculture and 
health sectors. 
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Chapter 22 

Governing the Dietary 

Transition: Linking Agriculture, 

Nutrition, and Health 

Robert Paarlberg 



The best approach to finding positive synergies among agriculture, nutrition, 
and health may depend on a country's position in the dietary transition — 
from a diet low in both calories and micronutrients (Stage One) to a diet 
that provides adequate basic energy for most people but an inadequate balance of 
nutrients (Stage Two) to an affluent diet that begins to provide excessive calorie 
energy, which can lead to health problems linked to obesity (Stage Three). As soci- 
eties move through this dietary transition, government's relative importance and 
most essential functions will change. A common theme at all three stages is women's 
essential role within households, often as food producers and almost always as the 
primary caregivers to small children. 

In Stage One countries, the best way to capture positive synergies across sectors 
will be to provide missing public goods, especially rural public goods. Agricultural 
societies cannot advance without roads, power, transport, and rule of law — as well 
as schools and clinics — in the countryside. In the absence of these public goods, 
private investors will not come into the area, and citizens — especially smallholder 
farmers in the countryside — will remain caught in a poverty trap. The payoff from 
public goods investments at Stage One can be seen across various sectors. For exam- 
ple, rural roads that reduce transport costs simultaneously deliver both productivity 
gains for farmers (by lowering the cost of purchased inputs and reducing marketing 
costs) and health gains for young children (by improving access to clinics). 

Cross-sector links should be considered when making these public investments 
(for example, when determining sites for new roads, power lines, irrigation systems, 
or health clinics), but most of the actual synergies between the sectors will not be 
"administered" by governments; instead they will be captured privately when local 
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communities, nongovernmental organizations (NGOs), private firms, and indi- 
vidual households make use of the new public goods. These actors are typically bet- 
ter informed than governments regarding individual or local cross-sector impacts. 

In Stage Two countries, the task shifts from public goods provision to targeted 
service delivery. A large share of the essential public goods will already be in place, 
private investment will have begun to come in, and most citizens will have escaped 
the poverty trap. Significant economic growth will be under way, and at this stage 
the challenge of good governance across sectors switches to assisting those not 
yet benefitting from the growth process. A number of cross-sector services will 
be needed by these citizens, including agricultural extension, child and maternal 
health services, nutritional supplementation, food fortification, nutrition educa- 
tion, and perhaps food-based income transfers. Public delivery of these services 
requires a substantial and sustainable mobilization of budget resources, capable 
institutions, skilled administrators, and an abundance of reliable data, but most 
Stage Two countries will be rapidly gaining these things. Interministerial infor- 
mation sharing will be necessary but not sufficient for success. Cross-sector com- 
munication within government must be supplemented by an appropriate division 
of labor between central and local government, government and industry, and 
government and community-based organizations and NGOs. The challenge is to 
deliver essential agricultural, health, and nutrition services to those at risk of being 
left behind without interrupting a continued expansion of private investment and 
private service delivery. 

In Stage Three countries, where economic well-being is usually widespread, the 
preponderance of both investment and service needs will be provided almost entirely 
by the private sector. At this stage, the challenge of good governance becomes one 
of regulating this larger and more influential private sector. For example, modern 
commercial farming practices that carry occupational or public safety risks, includ- 
ing off-farm or downstream environmental hazards, will require careful regulation 
in the public interest. Food manufacturers, wholesalers, retailers, and restaurants 
will need public regulation as well. 



Stage One: Delivering Public Goods to Fight Chronic 
Undernutrition 

Stage One countries struggling with chronic undernutrition linked to poverty must 
give first priority to public investment needs. In these countries, especially in rural 
areas, critical public goods are frequently undersupplied, making it impossible for 
households, local communities, and private firms to play an effective role either 
within or across the three sectors of concern. Smallholder farmers or herdsmen 
will typically make up a majority of rural dwellers, and, without increased access 
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to markets, improved technologies, health services, and schooling, the productivity 
of their labor will remain low. If labor productivity is low, income will also be low, 
thereby placing nutrition and health at risk. Public investment will be an essential 
first step out of this poverty trap. 

In these Stage One countries (including most countries in Sub-Saharan Africa), 
essential rural public goods are often poorly supplied, including farm-to-market 
roads, water, electrical power, clinics, and schools. Rural road systems in Africa are 
primitive, with 70 percent of all rural citizens living more than a 30-minute walk 
away from the nearest all-season road (Sebastian 2007). In these rural areas, there 
is virtually no electrical power, health clinics are sparse and poorly equipped, and 
education is rudimentary. A majority of adult farmers in Africa, who tend to be 
women, cannot read or write in any language. In Nigeria, one of Africa's richest 
countries, only 31 percent of rural citizens have access to an improved water source, 
35 percent to electricity, 41 percent to an all-season road within 2 kilometers of their 
homes, and 53 percent to improved sanitation. In Ethiopia, only 11 percent of rural 
dwellers live within one mile of an all-season road, only 11 percent have access to 
improved water, and only 2 percent have access to electricity (World Bank 2008). 
In these underserved rural settings, good governance requires much more than 
government official's being able to communicate with each other across sectors. The 
job of the state in the countryside is not so much to "see all aspects of the picture" 
as it is to change the picture entirely by providing impoverished communities with 
roads, power, schools, clinics, and rule of law. 

Stage One countries are often tempted to skip over the investment problem and 
move immediately into public service delivery or regulation. Moving too quickly or 
too deeply into these other areas can overwhelm the limited fiscal and administra- 
tive capacities of Stage One countries. This was a lesson learned in the 1960s and 
1970s when some donors promoted ambitious multisector health and nutrition 
planning efforts in poor countries. During the 1970s, the United States Agency for 
International Development funded the creation of some 26 nutrition planning enti- 
ties in the developing world. These efforts faltered when the nutrition units remained 
understaffed, underfunded, and capable of little more than some data generation 
and analysis. Most governments at that time could not recruit a sufficient number 
of trained nutritionists to ensure adequate representation for this specialty in each 
relevant ministry, and the planning models often required data and test results that 
did not exist. In the end, the established ministries pursued their own agendas as 
before while the nutrition institutes remained isolated and powerless (Field 1987). 

In Stage One countries, the best way to capture positive synergies across sectors 
may not be from the top down, but through nongovernmental institutions. The 
breeding of orange-fleshed sweet potatoes (OFSP) to address vitamin A deficien- 
cies, for example, was led by the International Potato Center (CIP). Thereafter, 
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a nutrition-focused NGO, Helen Keller International (HKI), introduced OFSP 
widely to local communities. In one province in Mali, more than 80 percent of adult 
women consumed OFSP at least once a week during the harvest period (HKI 201 1). 



Stage Two: Shifting to Targeted Public Service Delivery 

For countries at Stage Two in the dietary transition, basic public goods (such as 
roads, power, water, and public health infrastructure) are in place or coming into 
place in most regions, thereby drawing in private investment and stimulating 
economic growth. For most citizens in these countries, adequate staple food sup- 
plies are affordable, and the biggest nutrition challenge is increasing micronutrient 
intake through dietary diversification. Improved farm performance and a rising 
middle class provide opportunities and incentives for private companies (such as 
food industries and supermarkets) to supply healthier and more nutritious prod- 
ucts. The capacity of the state has also grown — thanks to the greater wealth of 
the society — which can boost tax revenues; human capital has improved thanks 
to urbanization and increased investments in tertiary education. Meanwhile, as the 
share of the population employed in farming declines in these countries, automatic 
spillover gains from farm productivity into improved nutrition and health will 
eventually decline as well. 

At this intermediate stage, the central problem of cross-sector governance shifts 
from simple public investment to targeted public service delivery. Some categories 
of citizens are not able to participate in the income, nutrition, and health gains 
made possible by the growing private sector (for example, the ultra-poor or people 
in communities marginalized by language, race, or ethnicity). For these citizens, 
the state must provide a supplemental channel of service delivery. Smallholders in 
the farming sector require extension services and technical assistance to diversify 
their production into the higher-value crops now demanded by the growing urban 
sector. The urban poor require a food-security safety net in the form of cash or in- 
kind transfers, perhaps conditioned by cross-sector activities such as school or clinic 
attendance for children. Other services the state can deliver include supplementa- 
tion, industrial food fortification, or education on breastfeeding. Governments at 
this stage are more likely to have both the fiscal and the administrative means to 
deliver such services with appropriate targeting. 

Administrative capacity and effectiveness increase at Stage Two, but so do 
the barriers to interagency coordination as administrative functions become more 
specialized. Specialized training often breeds disconnection and jurisdictional 
competition between ministries. When the Government of China developed its 
first National Fortification Alliance (NFA) to qualify for funding from the Global 
Alliance for Improved Nutrition (GAIN) program, it excluded representatives from 



GOVERNING THE DIETARY TRANSITION 195 



its ministry of agriculture (Juma et al. 2007). In Sri Lanka, at one point, nutrition- 
ists in the Ministry of Health refused to work with the Food and Nutrition Policy 
Planning Division (FNPPD) in the Ministry of Plan Implementation because 
that unit was headed by an agriculturalist rather than a nutritionist or medical 
doctor (Levinson 2002). Parallel disconnections driven by specialization are also 
manifest at the international level between, for example, the Food and Agriculture 
Organization of the United Nations (FAO), the World Health Organization 
(WHO), and UNICEF. With sufficient political leadership, however, effective 
cross-sector work can nonetheless proceed at Stage Two. Thailand's National 
Nutrition Programme, for example, includes multiple subprograms to address 
healthy eating habits among children and adults, including both monitoring and 
control of deficiencies of nutrients such as iodine, food fortification and supple- 
mentation, nutrition labeling, nutrition education, immunization, environmental 
sanitation and deworming, and a community-based integrated approach to food 
security. As Thailand now moves toward Stage Three of the dietary transition, 
these efforts are also moving toward the prevention of degenerative chronic diseases 
linked to overnutrition by promoting increased fruit and vegetable consumption, 
moderating salt intake, and monitoring the amount and quality of fat used. One 
key to Thailand's success has been high-level political commitment from the king, 
queen, and prime minister (WHO 2007). 

Political leadership from the top was also critical to Brazil's widely credited 
multisector Zero Hunger strategy (Fome Zero), launched in January 2003. This 
initiative has now grown to include 30 programs and activities involving more than 
10 ministries plus participation by state and municipal governments and the civil 
society. As of 2006, according to FAO, Brazil had used this program to reduce the 
nation's undernourished population from 17 million to 11.9 million (FAO 2009). 
Rather than trying to institutionalize cross-sector perspectives within existing 
ministries, the Fome Zero initiative was designed and launched by the Office of the 
President outside of traditional administrative channels. 

In some Stage Two countries at the local level, NGOs and international NGOs 
are often best positioned to fill capacity deficits and help capture synergies across 
sectors. For example, in Bangladesh, Helen Keller International has been promoting 
homestead food production by providing seeds and seedlings for fruit and vegetable 
gardens as well as nutrition education; as of 2003, these efforts had reached more 
than 4.7 million individuals in Bangladesh. In this program, a strong synergy 
between food production and nutrition is captured directly because children in 
families with developed gardens consume 60 percent more vegetables than those 
in households without gardens (Iannotti, Cunningham, and Ruel 2009). Targeting 
this program toward women has been especially successful. Homestead vegetables 
grown by women have a higher payoff for nutrition and health because they are 
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more likely to be fed directly to children in the household and any income they 
bring in is more likely be invested in the health of children. 

NGOs in Bangladesh have also found many ways to partner with the govern- 
ment when delivering cross-sector services to targeted populations. BRAC, a rural 
development organization, uses resources provided by the Bangladesh Bank to pro- 
vide low-interest loans to tenant farmers who are often excluded from credit markets 
for lack of collateral security. BRAC also uses its village organization systems to 
deliver agricultural extension services to the rural poor (for example, by encourag- 
ing dietary diversification through vegetable production) and also partners with 
the Bangladesh Rice Research Institute and the Bangladesh Agricultural Research 
Institute to conduct applied agricultural research. 



Stage Three: Private-Sector Expansion and a Growing 
Need for Regulation 

During Stage Three in the dietary transition, the leading challenge of good gover- 
nance shifts from public investment and public service delivery to public regulation. 
This is due to the much larger role now being played by private investors and large 
corporations — such as food, agribusiness, and pharmaceutical companies — as 
product manufacturers and service providers. At this third stage in the dietary 
transition, the agricultural sector will be highly productive, highly diverse, and suf- 
ficiently capitalized to secure most of the investment, lending, and research support 
it needs from private sources. Public research and extension systems will remain 
active, but with a role steadily shrinking relative to private companies in the seed, 
chemical, and machinery sectors. In the nutrition and health sectors, the higher 
affluence of most citizens will likewise be enough to stimulate private investments to 
deliver a much wider variety of healthy foods and medical services. The abundance 
of affordable food in these societies relative to income, however, when accompanied 
by transitions away from physical labor and structured eating, will eventually trigger 
a new diet-related threat to health: a growing prevalence of obesity. 

In Stage Three countries, the most important cross-sector governmental task 
shifts from service delivery to regulation, especially public health and safety regula- 
tion of farm practices, food companies, food retailers, restaurants, pharmaceutical 
companies, hospitals, and medical insurers; environmental safety also needs be 
monitored. As always, it will help if regulatory policy actions in one sector take into 
account positive or negative synergies with other sectors. Yet the major risk at Stage 
Three is not an inattention to cross-sector linkages but rather the political "capture" 
of regulators by the private industries being regulated (Stigler 1971). 

We can illustrate this danger by considering the weak regulatory response of 
the US government to date to the country's worsening obesity crisis, due to private 
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industry resistance. One clear source of this crisis has been excessive calorie intake 
from beverages, including juices, dairy drinks, alcohol, and especially sweetened 
soft drinks. Beverages provide Americans twice as many calories today as they did 
in 1965, with more than two-thirds of the increase coming from sweetened fruit 
juices and soft drinks. 

There is no federal taxation of sweetened beverages in the United States, even 
though public health advocates have long called for such taxes to both discourage 
soft drink consumption and help pay the public cost of managing its consequences. 
The American Beverage Association — the organization that represents the beverage 
industry — spent US$18.9 million on lobbying in 2009 to stop a proposed small 
tax on the sale of sweetened soft drinks that would have helped pay for the US 
federal health bill. 

The beverage industry in the United States has also gained excessive influ- 
ence inside the executive branch of the federal government. The Food and Drug 
Administration (FDA) has declined to require that the amount of sugars or calories 
per container (not per serving) be included on cans and bottles. Regulatory cap- 
ture by food and beverage industry groups is also visible within the United States 
Department of Agriculture (USDA). Even though it performs valuable nutrition 
functions, the USDA also houses a nonprofit corporation called Dairy Management 
Inc, which is dedicated to increasing the consumption of dairy products, including 
cheese. Americans already eat an average of 33 pounds of cheese a year — nearly 
triple the level consumed in 1970; it has become the largest source of saturated fat 
in American diets. 

Taking an integrated or multisector approach to governance is not always an 
adequate solution at Stage Three. For example, every five years the US Congress 
enacts a cross-sector policy measure, known as the farm bill, that contains both a 
farm and a nutrition policy component, but the impact for each sector falls well 
short of good governance. The farm programs include poorly targeted income 
subsidies to wealthy commercial growers that waste taxpayer money and distort 
markets. President George W. Bush actually tried to veto the 2008 farm bill on the 
grounds that it was wasteful, but Congress still enacted it by wide majorities in both 
houses. The nutrition programs it enabled provide a valuable consumption subsidy 
to low-income citizens, but some of the programs are not necessarily well tailored 
to improve nutrition. The largest federal nutrition program, the Supplemental 
Nutrition Assistance Program (SNAP), enables 40 million participants to use 
the benefits they receive to purchase candy, soft drinks, and junk food. When 
proposals are made to eliminate sugary soft drinks from eligibility for purchase 
under this program, the beverage industry mobilizes to turn those proposals aside 
(Hartocollis 2010). 
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Recommendations 

Does good governance have any one common feature for all three stages of the 
dietary transition? What matters most at each stage for capturing positive syner- 
gies is not administrative capacity information sharing, or even strong leadership. 
Consistently the key to success is an often overlooked element: the empowerment 
of parents — especially mothers — to provide better care for their children. When 
it comes to health and nutrition, those most exposed to risk are usually young chil- 
dren, and the agent best positioned to manage this risk is almost always the child's 
mother. What governance resources do mothers need to perform their parental tasks 
at various stages in the dietary transition? Arguably the most important resource 
will be education for girls and women. We have known for decades that women 
with more education exhibit behaviors that are more child-centered and lead to 
better feeding practices, better-nourished children, and healthier children. This is 
true at Stage One for young women in poor rural communities, at Stage Two for 
women beginning to seek employment outside of the home, and at Stage Three for 
those disadvantaged by minority status. Good governance across the agriculture, 
nutrition, and health sectors, then, must begin with meeting the educational needs 
of young women. 
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Chapter 23 

Leveraging Agriculture for Improving 
Nutrition and Health: The Way Forward 

Shenggen Fan, Rajul Pandya-Lorch, and Heidi Fritschel 



The world confronts enormous challenges related to hunger and malnutri- 
tion. At the same time, it faces many opportunities, including agriculture's 
resurgence on the development agenda. The question is how to use these 
opportunities to leverage agriculture for improving nutrition and health. Broadly 
speaking, reshaping agriculture for better nutrition and health will require steps 
in four main areas: filling knowledge gaps, ensuring that the three sectors do not 
work at cross-purposes, seeking out and scaling up innovations and successes, and 
creating an environment for cooperation. 



The Challenge 

The linkages between agriculture, nutrition, and health seem obvious: adequate 
levels and qualities of food produced and consumed promote good nutrition and 
robust health. The reality, however, is that patterns of food production and con- 
sumption vary widely around the world and the positive linkages between agricul- 
ture, nutrition, and health are not realized. Despite the large role that agriculture 
has played in the past, a number of pressing problems in the areas of agriculture, 
nutrition, and health are evident. These problems include the following: 

• Nearly a billion people now go hungry every day, unable to access the food they 
need for energy and growth. Several billion suffer from deficiencies in micronu- 
trients like iron, vitamin A, and zinc (FAO 2010). Hunger and poor nutrition 
have severe and sometimes fatal consequences for people's health, especially for 
women and children. These consequences can include significantly greater sus- 
ceptibility to a range of infectious diseases. At the same time, problems related to 



This chapter is a synthesis of IFPRI's conclusions on the policy consultation process linked to 
the conference "Leveraging Agriculture Toward Improving Nutrition and Health" held February 
10—12, 2011, in New Delhi, India. The chaptet was designed to stimulate international debate 
on the way fotward and does not imply any endorsement by the confetence parricipants or 
the cosponsors. 



202 SHENGGEN FAN, RAJUL PANDYA-LORCH, AND HEIDI FRITSCHEL 



"overnutrition" are burgeoning in many parts of the world. Obesity and chronic 
diseases like heart disease and diabetes are on the rise, even in settings where 
hunger is also common. 

• Agriculture is dominated by smallholders — many of whom suffer from poverty, 
malnutrition, and poor health — and faces environmental challenges. In some 
regions, smallholder agriculture is not growing fast enough to keep up with rising 
demand for food and to provide farmers with adequate incomes. Intensification 
of agriculture is a must to feed an increased world population, yet agricultural 
intensification brings its own risks for people's health, including zoonotic diseases, 
food- and water-borne diseases, occupational hazards, and environmental damage 
that puts people and the planet at risk. Women, who make up the majority of 
workers on smallholder farms, are particularly vulnerable, because they are also 
responsible for food and nutrition security and care for the family. 

• Stress on natural resources, especially water resources — exacerbated by climate 
change — may cause farmers to adopt farming practices that are harmful to their 
own health and to the health of consumers and that are ultimately not sustainable. 

Addressing these problems will require solutions to be developed at the inter- 
section of the agriculture, health, and nutrition sectors. Much has been learned in 
recent years about how the three sectors are connected — with important impli- 
cations for people's well-being and overall economic development. Nonetheless, 
significant information and knowledge gaps remain. Many policymakers and 
practitioners in the agriculture, nutrition, and health sectors continue to work in 
isolation despite the potentially strong synergies among initiatives to improve nutri- 
tion and health through agriculture. 

Faster progress must be made in the drive for adequate food, good nutrition, 
good health, and sustainable agricultural growth, but the three sectors must work 
together to minimize the negative links among them and maximize the positive 
synergies. The policy consultation process "Leveraging Agriculture for Improving 
Nutrition and Health" points the way to some first steps along this path, begin- 
ning with an effort to learn more about the links and the implications for policy 
and delivery on the ground. 



Fill the Knowledge Gaps 

• Learn more about how different patterns of agricultural growth affect nutrition and 
health. To design the most effective policies, we still need to know more about 
how much and what type of agricultural growth is best for nutrition and health. 
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For example, must agricultural growth pass a certain threshold to contribute 
to nutrition and health? Should investments focus on staple crops, high-value 
crops, or livestock? How can agricultural growth facilitate greater dietary diver- 
sity? What conditional factors — such as land distribution, education, women's 
status, producer and consumer market structures, and rural infrastructure — do 
the most to leverage agricultural growth for nutrition and health? Do the links 
among agriculture, nutrition, and health operate differently in countries at dif- 
ferent stages of development? What incentives need to be put in place to ensure 
that increased farmer income translates into better health and nutrition? We 
need to capture the lessons learned from small-scale projects and encourage 
better monitoring and evaluation so that the evidence base is stronger and can 
be used by others. 

Invest in research, evaluation, and education systems capable of integrating infor- 
mation from all three sectors. Better-integrated research and evaluation tools and 
incentives will promote policymaking processes and learning that cross the 
agriculture, nutrition, and health sectors. For instance, it would be useful to 
mainstream the nutrition dimension in farming system research. Universities 
should encourage a more multidisciplinary approach to break down the barriers 
and help students — the practitioners and leaders of the future — and faculty 
build knowledge and relationships across the sectors. Donors and governments 
need to invest in reducing critical gaps in human and institutional capacity 
while stepping up investments in projects and evaluations. Financial incentives 
to promote multidisciplinary research should take into account policy relevance 
in more than one sector. To have the greatest impact on policy, research results 
should be communicated across sectoral boundaries. 

Fill the gap in governance knowledge at the global, national, and community levels. 
More remains to be learned about how to maximize the synergies among the three 
sectors using policies, investments, regulations, and other tools of governance. 



Do No Harm 

• Mitigate the health risks posed by agriculture along the value chain. Agricultural 
strategies should seek to control the agriculture- associated diseases and occupa- 
tional hazards that are exacerbated by agricultural intensification. New agricul- 
tural developments should be subject to health impact assessment (HIA), which 
can identify health hazards and risks at the design and construction phases 
when cost-effective safeguards can be incorporated. Also needed are improved 
production and processing practices, such as better food safety practices and 
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water management, as well as cost-effective technologies that help smallholder 
farmers minimize the risk of health hazards. Advances in health-risk assessment 
and management promote incremental improvements through a multiple barrier 
approach. This provides a strong basis for public health officials to participate in 
disseminating information on health risks and solutions along the value chain. 

Design health and nutrition interventions that contribute to the productivity of 
agricultural labor. Nutrition interventions such as home-based gardens can both 
improve nutrition and raise agricultural production. HIV/AIDS interventions 
can be designed to take account of losses of household labor and minimize dis- 
ruptions to household production. 

Look carefully at the downstream effects of subsidies for production or consumption 
on consumers' nutrition and health. Although policymakers often use nutrition 
to justify agricultural subsidies, in some cases subsidies may result in patterns 
of agricultural production and distribution that ultimately hurt people's nutri- 
tion and health. Across-the-board, untargeted consumer subsidies, for example, 
may help hungry people to acquire more food but, over time, may distort their 
consumption choices and crowd out public investments that would do more to 
boost nutrition and health. 



Seek Out and Scale Up Innovative Solutions 

• Scale up successful interventions. Some interventions that address the goals of all 
three sectors have already been tried both at the project level and at the country 
level — for example, homestead food production in Bangladesh (see Chapter 
16), homegrown school feeding in Brazil, the National Nutrition Program in 
Thailand (see Chapter 22), and biofortification in Mozambique and Uganda 
(see Chapter 10). It is important to better understand the most cost-effective 
ways for agriculture and health to deliver improved food security and nutritional 
outcomes. What works in a particular context and why? These efforts offer 
opportunities for adapting and scaling up successes and learning from failures. 

• Design agriculture, nutrition, and health programs with cross-sectoral benefits. 
Integrated programs can be designed to take advantage of synergies among the 
three sectors. For example, increased intercropping with nitrogen-fixing crops 
such as lentils could reduce agricultural inputs, restore soil fertility, and gener- 
ate nutritional benefits for people. Gender-sensitive programs that consider the 
synergies and trade-offs between women's roles in agricultural production and 
childcare can promote positive nutrition and health outcomes. Food-based 
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approaches and horticultural remedies used to treat poor nutrition can also do 
a great deal to improve health. Price policies can be used to promote consump- 
tion of more nutritious foods. Biofortification of staple crops can significantly 
improve the nutrition and health status of vulnerable groups, particularly women 
and children. Civil society actors such as nongovernmental organizations can 
bring indigenous knowledge about agriculture, nutrition, or health to bear on 
projects in other sectors. 

Incorporate nutrition into value chains for food products. The private sector plays 
an integral role in forming value chains and needs to have proper incentives, 
stemming from consumer demand, government intervention, or both, to include 
nutrition considerations at each stage of the chain. Improved nutrition results 
not only from greater volumes of food production on farms, but also from the 
way food commodities are handled in the postfarm segments of value chains. 
Processing can enhance year-round availability of products with high nutrient 
value. Fortification during postharvest processing can improve nutrient content 
or availability. Transport and storage improvements can reduce postharvest losses 
and deterioration of the nutritional quality of foods. Efficient post-farm handling 
can reduce costs and retail prices, thus increasing access for poor consumers. For 
underutilized crops rich in nutrients, value chains can be created to promote their 
conservation, cultivation, marketing, and consumption. 

Use all available levers for change. Science and technology levers, as well as eco- 
nomic, social, and governance levers, are important for maximizing agriculture's 
contribution to nutrition and health. Science and technology levers could include 
innovations along the whole value chain. Plant and livestock breeding can 
increase both availability of and access to food. Food-processing technologies 
can reduce storage losses and increase nutrient value. Reducing transport costs 
can make food more affordable as well as accessible, especially for poor urban 
populations. Economic levers could include policies related to markets, trade, 
prices, and investment. Social levers could include education and activities to 
promote behavioral change. Governance levers could include incentives and 
institutional arrangements, as well as inclusion of marginalized and excluded 
groups — especially women, who are at the nexus of the agriculture, nutrition, 
and health sectors. Political levers can also be used to generate leadership that 
galvanizes different sectors to work together effectively and to learn more about 
prioritizing and sequencing actions and investments to link the three sectors. 

Increase consumers' nutrition literacy and highlight the consequences of dietary choices. 
Consumer awareness campaigns, such as nutrition literacy programs in villages, 
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can increase poor people's knowledge of and demand for nutritious food. More 
consumption of nutritious foods can not only improve health, but also open new 
markets for agricultural producers. Projections show rising trends in consump- 
tion of livestock, dairy, and other foods that make intensive use of energy and 
cereals, with worrisome implications for global food security and the environ- 
ment. Thus it will also be important to work with consumer, public health, and 
environmental groups to find ways of encouraging people to adopt sustainable 
patterns of food consumption. 



Create an Environment in Which Cooperation Can Thrive 

• Focus on partnerships among agriculture, nutrition, and health. Professionals in 
agriculture, nutrition, and health speak different "languages," and efforts will 
be needed to overcome this barrier. These efforts will have to start at the time 
of professional training, through, for example, interdisciplinary problem-based 
learning approaches. National governments, farmers, healthcare workers, nutri- 
tionists, environmental groups, civil society organizations, educators, researchers, 
and the private sector all have important roles to play in leveraging agriculture 
for improved nutrition and health and should work together to achieve common 
goals. Special efforts should be made to ensure that the nutrition sector, which is 
often given short shrift, is an equal partner. Global and regional institutions that 
play important roles in the governance of the agriculture, nutrition, and health 
sectors may need to be reformed for greater effectiveness and integration of efforts. 

• Develop mutual accountability mechanisms among the three sectors. It is impor- 
tant to promote openness and transparency and to develop clear guidelines for 
stakeholder responsibilities and resource allocation in agriculture, nutrition, and 
health. Leaders in the three sectors can create incentives that will make it easier 
for people in those sectors to work together. 

• Correct market failures. Markets alone cannot achieve socially optimal agricul- 
ture, nutrition, and health outcomes. It is increasingly clear that agricultural and 
other policies have a range of benefits and costs for health, nutrition, and the 
environment that market prices do not reflect, especially given people's lack of 
information and knowledge. We need to do a better job of taking into account 
the true value — positive and negative — of nutritious foods, health services, and 
environmentally beneficial agricultural practices. Policymakers should use public 
policies — such as investments, subsidies, education, trade, and tax policies — to 
help correct these market failures and promote policy coherence at all levels. 
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• Use communication and advocacy to bring about change. Although there is wide 
interest in reducing undernutrition, converting goodwill into action can be 
difficult. Communication and advocacy can play an important role in increas- 
ing the visibility of nutrition issues, generating interest among agriculture and 
health professionals, stimulating action at all levels — global, regional, national, 
and local — and highlighting the important and interlinked roles played by all 
three sectors. 

Recent food crises and protracted food inflation in many parts of the world 
have attracted renewed attention to agriculture. This is a useful moment to ask 
whether new ways of thinking and taking action can make agriculture more effec- 
tive in promoting a more prosperous, healthy, and well-nourished world, while 
being mindful of its impact on the environment. This moment thus represents a 
window of opportunity for finding new solutions to longstanding problems of poor 
nutrition and health — solutions that could go a long way toward helping achieve 
all of the Millennium Development Goals and even surpassing them. 

It is important to remember that agricultural growth alone will not eradicate 
undernutrition and ill health — specific interventions such as nutrition programs 
targeted at children under age two and improved healthcare services for underserved 
populations are still needed. Moreover, these kinds of safety net programs, as well 
as education and health services, infrastructure, trade policies, and other factors, 
make up the larger context within which advances in agriculture, nutrition, and 
health will take place. Changes in these factors will also make a difference to how 
well the linkages among agriculture, nutrition, and health operate. 

In the coming decades, we are likely to face a more volatile world. Climate 
change, shifting diets, rising population, threats of water scarcity, and other factors 
will make leveraging agriculture for nutrition and health ever more challenging. 
We should anticipate these events and view them as opportunities to promote the 
structural changes needed to achieve a new balance, with more attention given 
to sustainable agriculture, improved health status, and better nutrition for all 
age groups. 
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